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The 1977 Subaru you see costs just $2,974* And that price 
includes features like front wheel drive, steel belted 
radial tires, power assisted front disc brakes and a lot more. 

But what Subaru saves you in 
the showroom is just the beginning. 

On the road, our manual trans- 
mission sedans give you 41 highway 
and 28 city miles to a gallon of 
regula 

One of the reasons we're so 
good with gas is our SEEC-T engine. 
Unlike most engines today, ours 
doesn’t need a catalytic convertor 
to meet clean air standards. 

What’s more, the fact that 
there’s no catalytic convertor means 
there’s no catalytic convertor 
to replace. 

And beyond that, Subaru is INEXPENSIVE AND BUILT TO STAY THAT WAY. 
built tough. To last. This one 

You see, Subaru saves you money in the showroom. | | 
And keeps on saving you money. Even when it’s on the road d. 


ШШШ 
to becoming an old Subaru. T-8FR-1BX2 


*Total POE —not including dealer prep, delivery and taxes.*^These figures аге EPA test estimates. Your mileage may vary 
because of the way you drive, driving conditions, the condition of your car and whatever optional equipment you have. 
Wheel trim rings, lower body rally stripes, as shown in photo, are extra cost options. 
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The last thing you want 
to worry about at night is your 
battery in the morning. 


Even if that weak battery's not offer the E-5000 and E-3000 — 
going to let you down, you won't | different levels of price and per- 
know it the night before. formance. Both are built big 
and powerful for people who 
want lots of cold-weather 
cranking. 


tie ne pee 0 

great ways to quit worrying, 
one right for your kind of 

driving...and your budget. 


If your budget is very tight and 
your starting requirements are 
moderate, go with the new Z-Line 
Delco Battery. You get Delco 
power and quality in an even 
more economical package. 

A weak battery is one worry 
you can do something about. And 
Delco gives you a choice of four 
comforting ways to do it. 


HAVE AN 8 O'CLOCK 
MEETING, BUT ITIS GOING Рош 
TO 5 BELOW ZERO. MAYBE 

одетте лем TORO 
E CAR STARTS. МО, 
AND SEE IF TH HAVE ENOUGH 


Delcos Z-Line 


Worrying about tomorrow is 
no way to spend tonight. 

The revolutionary Delco 
Freedom Battery is one great 
way to get some peace of mind. 
It's loaded with the thing you buy 
a battery for — cranking power. 
But notice something else. There 
are no filler caps. That massive ES 

t ў ъ 
dose of starting power is sealed 
in. The Delco Freedom should 


Delcos E-5000 


require no maintenance. You Delcos Freedom 
never add water. 
But Freedom could be more Go 
battery than you need, so we also • 
with the names 
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PS READERS TALK BACK 


Lapse in concentration 


Your story, “Concentrating Collectors 
for Solar Heating and Cooling," has 
given my calculator a workout and left 
me scratching my head. If the formula 
you printed in September 1975 (page 
115) is correct, the temperature rise in 
the Northrup collector array is predicat- 
ed on the given data of 160 square feet, 
210°F outlet water temperature, eight 
gallons per minute flow, and a theoret- 
ical maximum solar insolation of 420 
Btu/sq.ft. What | am wondering about 
is how they got the water-supply tem- 
perature raised to 193° in the first 
place. 

Donald E. Smail, Fairfield, Calif. 


C. P. Gilmore replies: PS readers by 
the hundreds have been jumping on me 
for this one. The numbers are correct, 
but the assumptions are not. Let me 
explain. 

First, reader Smail's calculations are 
correct. And of course, he was calcu- 
lating the best-case situation with max- 
imum input of solar energy and 100- 
percent collector efficiency. Neither of 
those conditions was present, so the 
actual temperature rise was about 10°. 
The input water, in other words, was 
about 200°, the output was 210°. 

In the first draft of the story, | 
wrote a complete analysis of this sit- 
uation, including Btu output. But the 
original story had to be severely ed- 
ited to fit space requirements. One of 
the things cut was the complete ex- 
planation of what was happening in 
this collector. 

The purpose of the story was to 
demonstrate that the collector can pro- 
duce water at a temperature high 
enough to operate an absorption-type 
air conditioner. And it does so with 
efficiencies comparable to flat-plate col- 
lectors operating at lower temperatures. 
The precise temperatures of input and 
output fluid are determined by the pre- 
cise amount of solar energy striking 
the collector, re-radiation of heat, fluid 
flow, size and area of heat exchanger 
with which the heat is being extracted 
from the system, and other factors. In 


this case, conditions were approximate- 
ly as reported above and a state of 
equilibrium was reached with input and. 
output fluid at 200° and 210? respec- 
tively. 

No, we did not mean to imply that 
the Northrup collector could produce 
more Btu than were falling on the 
surface of the collector in the form of 
solar energy. As many readers pointed 
out, that would be a remarkable col- 
lector indeed. 


Sawdust stove 


1 could not help but be amused at the 
November '76 "Shop Talk” item on 
sawdust stoves ["DIY Wood Stoves,” 
page 158]. We used such a stove to 
heat our apartment in Poland during 
World War Ii, The stove consisted of 
an outer drum and an inner drum. The 
inner drum was removable and was 
packed with sawdust, just as the arti- 
cle describes. 

The stove worked well and provided 
even heat over an extended period of 
time without needing attention. This 
stove, however, has one danger which 
should be pointed out to your readers. 
If the sawdust is not packed properly, 
or if for other reasons the sawdust col- 
lapses and blocks the central air pas- 
sage (made by the wood mold) the 
stove will explode. This happened reg- 
ularly with our stove. The lid would 
blow off and the room would fill with 
smoke, soot, and burning particles. 
When this happened the air passage in 
the sawdust had to be reopened and the 
lid replaced. Yes, it was a good stove, 
except for the mess and the fire haz- 
ard. 

George O. Radzykewyc?, 
Shelton, Wash. 


Hp and accidents 


In his ‘Detroit Report" [Nov. '76] 
item concerning automobiles and acci- 
dents, Jim Dunne points out: "The 
higher the horsepower, the more acci- 
dents." One cannot automatically as- 
sume that the higher horsenower is 

Continued 
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The foitr-wheeL-drive Scout Traveler, 


“with more cargo spaceand a 
‚пам payload than Jeep Cherokee. 


Traveler. Chosen “The 1976 Four- 
Wheel-Drive Vehicle of the Year” by the 
editors of Four Wheeler and 
Off-Road magazines. It’s beautifully 
designed to combine rugged off-road 
passes with highway comfort. 
You can order Traveler 
with a full range of 

X options. From power 
"m brakes and power 

: 0 steering to air 
a WA LR conditioning and 


V е) cruise control. 


Eight more cubic feet and 137 more 
pounds of payload. 
Incredible but true! 
The new 1977 Scout Traveler 
gives you more space and more 
payload than Jeep Cherokee—with a 
trim, maneuverable design that’s a full 
five inches narrower. 
Trimmer outside 
to maneuver " 
through the tight ыл 
spots, but more 


spacious inside, 

with 103 cubic feet of 7 Test drive а four- 

cargo area to let you take wheel-drive Scout Traveler. 

everything along. And bring the family along. 
Scout the America others pass by. 


“Our whole family 
helped assemble 
this wonderful 
Schober Organ... 


y ў 
now ме all play it!” | й 


Talk about real family fun! We all 
worked together, for a few hours almost 
every day. Almost too soon, our Schober 
Organ was finished. Our keen-eyed daugh- 
ter sorted resistors. Mom soldered transis- 
tor sockets, although she'd never soldered 
anything before. And it did our hearts good 
to see the care with which our son—he's 
only 12—installed the transistors. Me? | was 
the quality control inspector—they let me 
do the final wiring. And when it came time 
to finish the beautiful walnut cabinet the 
easy Schober way, we all worked at it! 

Now, we gather around our Schober 
Organ every evening to play and sing to- 
gether. Some of us play better than the 
others, but we're all learning—with the help 
of the easy Schober Organ playing courses. 
I might add that I'm especially pleased with 
all the money we saved. Our completed 
Schober Organ compares favorably with a 
“ready-made” one costing twice as much! 
(The five models range from $650 to $2850.) 
And we didn't even need to pay the whole 
amount all at once, because we were able 


Itsalot o 


o 


to buy Schober Kits a component at a time, 
to spread costs out. Or we could have had 
two-year time payments! 

Families like ours have been building 
Schober Organs for 20 years. How about 
your family? You can have all the details, 
without cost or obligation. Just send the 
coupon for the fascinating Schober color 
catalog (or enclose $1 for a 12-inch LP 
record that lets you hear as well as see 
Schober quality). Clip the coupon right 
now-—and mail it TODAY! 


-= -—— == = 
The Schober Organ Corp., Dept. PS-107 
43 West 6151 Street, New York, N.Y. 10023 

D Please send me Schober Organ Catalog 


О Enclosed please find $100 for 12-inch L.P. 
record of Schober Organ music. 


great vacations. 


Whatever kind of vacation you're looking 


for, you'll find it in South Carolina. 


And to help you plan your vacation, we'll 
send you the new South Carolina Trip Kit— 
free! It'll tell you about things to до апа J 
places to stay. And there are maps to show! 

how to get there once you get here. 

Wherever you go in South Carolina, , 


you'll find a lot of great vacations. Just 
clip the coupon to find out how they 
can all be yours. 


FREE SOUTH CAROLINA TRIP KIT 
Name 


Address 


V__ aS e irre 
South Carolina Division of Tourism, Room 464, Box 78, Columbia, S.C. 29202 


LoIICT—————LIIIILILIILII- 
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PS readers talk back 
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causing more accidents. The problem 
may be due to any of the following: 

* Personality variables may influence 
the situation—people with particular 
personalities тау purchase higher 
horsepower automobiles, and these 
personality types may be more aggres- 
Sive, and/or less safe drivers. 

* There may simply be more high- 
horsepower cars on the road, therefore 
accounting for the increased number 
of such cars involved in accidents. 

* With lower-powered automobiles, 
one must develop more caution in one's 
driving habits, as passing time and the 
like are greater. Such good habits 
aren't being instilled into drivers of 
high-horsepower automobiles. 

In fact, the problem may be due to 
interaction among all these and other 
such variables. 

Kenneth Kulman, Carbondale, Ill. 


Something for something 


Re your article on the Rovac heat pump 
[Aug. '76]: | am very happy to see that 
Dr. Edwards has solved the energy 
problem for all time. All that is neces- 
sary is to build a dozen, or several 
dozen, or a thousand of these heat 
pumps, all producing an output of 
13,549 Btu per hour with an input 
of 2870 Btu per hour, and we have 
it made. 

Seriously, | doubt the good Dr. Ed- 
wards offered this computation. It 
seems more likely that your writer 
slipped a thought or a decimal point 
somewhere. 

The one thing | learned in school 
and verified in subsequent life is that 
physically you don’t get something 
for nothing. 

Roy Nelson, Oakland Park, Fla. 


E. F. Lindsley replies: The figures cited 
in the Rovac story are correct— 
originally from Dr. Edwards' own cal- 
culations for an ERDA proposal and 
later also printed in an authoritative re- 
frigeration journal. If they weren't cor- 
rect, the millions of air conditioners 
now pumping millions of Btu out of 
homes wouldn't work. This isn't get- 
ting something for nothing any more 
than a hydropower plant is. It's а mat- 
ter of making it possible for stored en- 
ergy, in the atmosphere and originally 
from the sun, to flow from an area of 
higher temperature to one of lower 
temperature. Just as water flows down- 
hill or over a dam, heat, even from 
cold air, will flow to a colder receptor 
such as that produced by the refrig- 
eration process. And, of course, you 
can collect Btu with no use of me- 
chanical energy at all, simply by ex- 
posing solar panels. 

The catch in solving the energy prob- 
lem is that the energy available from 
these devices for doing work is not of 
high enough grade to drive a steam 
turbine, for example, or to store con- 
veniently aboard your car, or to melt 
steel. This energy is ideal for home- 

Continued 
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Celestr on Multipurpose Telescopes 


tron» 


уе. Cele 


portable observatory in a suitcase the 
amateur's favorite for studying the sur- 
face features of Mars, the subdivided 
rings of Saturn, the ever-changing 
belt structure of Jupiter, the 
intricate filamentary detail 
of deep-sky nebulae, the 
central regions of glob- 
ular clusters at up to 
500X. Also the ulti- 
mate terrestrial tele- 
Scope or telephoto! 
(Size swung down 
9" x 127 x 22" 
Wit.: 23 Ibs., $790) 
The Celestron 14. 
The appeal of this 
prestigious, fully 
COLOR electric dome instrument is enhanced by a 
CATALOG ,, Unique design that also makes it the world's 
largest one-man-portable. Demount and load it 
into your compact car in five minutes! Within 
range of the Celestron 14, at up to 
850Х, are the delicate contrast levels 
of the diffuse and planetary nebulae, 
the spirals of remote galaxies. 
and the quasars. (Size swung 
down: 18" x 22" x 44”. Wt.: 108 

lbs., $3,750) 


ice, Three reasons why 
The Choice. experienced tele- 


scope enthusiasts and leading col- 
leges, universities and science 
centers the world over repeat- 
edly select Celestron telescopes: 
The Celestron 5. A tabletop 
observatory for exploring the 
Moon, planets, scores of open star 
clusters and gossamer nebulae at up 
to 300Х. For casual observing or tele- 
photography, rest the instrument on 
any flat surface, swing up the 
tube and focus, Close in 
on the whiskers of a 
squirrel at the near 
focus of 20 ft. or the 
face of a friend at halt 
a mile. The 3Y2-Ib. tube 
demounts for hand-held 
shots at 25Х. (Size 
swung down: 7”” x Ви x 
167, Wt.: 12 Ibs., Base 
price, including electric 
star tracker and auto- 
matic star locater, $595) 
The Celestron 8. Eight full 
inches of aperture make this 


Celestron International 2835 Columbia + 
World's Leading Manufacturer of Compact-Portable Telescopes 


Box 3578-D * Torrance, CA 90503 


makes it good in "er 
10 seconds. 


Good ‘Housekeeping + 
DUI: 
"tt qi uva E“ 


For sale wherever fix-it products are sold. 
WOODHILL CHEMICAL SALES CORPORATIUN 
eas d a member of the LOCTITE. group ot companies 
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heating purposes, however, and frees 
such sources as oil and gas for these 
other uses. 


Seventy what? 


| know that this is one of the most in- 
formative magazines around, but really, 
in your article, ''Diesel Campers” [Oct. 
776] a caption reads “Perkins diesel 
is rated at 70 mph." Мау | ask how 
you managed to change a world stan- 
dard hp or Bhp into mph? 

D. Buckingham, Boxford, Mass. 


As penance, all involved have been re- 
quired to accelerate to 70 hp in 30 Hz. 


Fluorescent lights 


In the October article by Thomas H. 
Jones, "Convert your Workshop Light- 
ing to Fluorescents," a safety warning 
was omitted. Fluorescent lights have a 
stroboscopic effect that makes them 
unsafe to use around power tools. 

They flash at a rate of 120 times 
per second—one per current reversal or 
two per cycle (Hz)—based on a wall 
current of 60 Hz. AC motors run at a 
speed governed by the frequency of the 
power source available, which is usual- 
ly 60 Hz. Even if the power source 
were 59 Hz or 61 Hz, it would be 
available to both the fluorescent light 
and the power-tool motor simultaneous- 
ly, making their operation synchronous, 
resulting in a stop-action appearance 
of a tool like the radial-arm saw shown 
in the illustration on page 140. 

With another tool in operation, the 
sound of an idling power tool would 
be hard to notice. Couple that with a 
moment of distraction, and the result 
could be the loss of a couple of fingers. 

О. F, Jedlick, Jr., Pittsburgh, Pa. 


Unlike true strobe lights, fluorescent 
lamps do not completely extinguish 
each half cycle; their ability to produce 
а “stop-action” effect on rotating ma- 
chinery is negligible. To test this, we 
operated an array of power tools in- 
cluding a saw (with 3600-rpm direct- 
drive motor), lathe, and variable-speed 
portable tools while watching closely 
for the effect. We found that only at 
one point did the saw blade appear 
to reverse direction—like that stage- 
coach wheel in the movies as it be- 
comes synchronized with the camera 
shutter. We could get no stop-action 
effect even when we clamped a single- 
tube study lamp directly to each tool. 

While any user of fluorescents should 
be aware of the cyclic flicker, the great- 
ly improved illumination of fluorescents 
in the workshop makes for much great- 
er safety than do ordinary incandes- 
cent lights. That's why fluorescents are 
first choice for industrial shops. 


Why do you contend that rapid-start 
fluorescent bulbs must always be 
grounded? | have bought and installed 
three of these and have used one for 
about three years without grounding it. 
| have had no problems, nor do | feel 

Continued 


AT NIGHT 


It's ingenious, it's simple and it makes 
every other digital watch obsolete. Scientists 
have perfected a digital watch with a self-con- 
tained automatic light source—a major scien- 
tific breakthrough. 

SELF-CONTAINED LIGHT SOURCE 

The Laser 220 uses laser beams and ad- 
vanced display technology in its manufacture. 
A glass ampoule charged with tritium and 
phosphor is hermetically sealed by a laser 
beam. The ampoule is then placed behind the 
new Sensor CDR (crystal diffusion reflection) 
display. 

The high-contrast CDR display shows the 
time constantly—in sunlight or normal room 
light. But, when the room lights dim, the 
self-contained tritium light source automati- 
cally compensates for the absence of light, 
glows brightly, and illuminates the display. 

No matter when you wear your watch—day 
or night-just a glance will give you the 
correct time. There’s no button to press, no 
special viewing angle required, and most 
important, you don’t need two hands to read 
the time. 


— 


Replace the battery yourself by just opening 
the battery compartment with a penny. 
Free batteries are provided whenever you 
need them during the five-year warranty. 


A WORRY-FREE WATCH 

Solid-state watches pose their own prob- 
lems. They're fragile, they must be pampered, 
and they require frequent service. Not the 
Laser 220. Here are just five common solid- 
state watch problems you can forget about 
with this advanced space-age timepiece: 

1. Forget about batteries The Laser 220 is 
powered by a single EverReady battery 
that will actually last years without replace- 
ment—even if you keep the 220 in complete 
darkness. In fact, JS&A will supply you with 
the few batteries you need, free of charge, 
during the next five years. To change the 
battery, you simply unscrew the battery 
compartment at the back with a penny and 
replace the battery yourself. 

2. Forget about water Take a shower or go 
swimming. The Laser 220 is so water-resistant 
that it withstands depths of up to 100 feet. 

3. Forget about shocks A three-foot drop 
onto a solid hardwood floor or a sudden jar. 
Sensor's solid case construction, dual-strata 
crystal, and cushioned quartz timing circuit 
make it one of the most rugged solid-state 
quartz watches ever produced. 

4. Forget about service The Laser 220 has 
an unprecedented five-year parts and labor 


WEE 
WENNS SUNLIGHT 


warranty. Each watch goes through weeks of 
aging, testing and quality contro! before 
assembly and final inspection. Service should 
never be required. Even the laser-sealed 
light source should last more than 25 years 
with normal use. But if it should require 
service anytime during the five year warranty 
period, we will pick up your Sensor, at 
your door, and send you a loaner watch while 
yours is repaired—all at our expense. 

5. Forget about changing technology The 
Sensor Laser 220 is so far ahead of every 
other watch in durability and technology that 
the watch you buy today, will still be years 
ahead of all others. 


THE ULTIMATE ACHIEVEMENT 
Other manufacturers have devised unique 
ways to produce a watch you can read at a 
glance. The new $300 LED Pulsar requires a 
snap of the wrist to turn on the display, but 
the Pulsar cannot be read in sunlight. The new 
$400 Longine's Gemini combines both an 
LED and liquid crystal display. (Press a 
button at night for the LED display, and view 
it easily in sunlight with the liquid crystal 
display.) But you must still press a button to 
read the time. All these applications of 
existing technology still fail to produce the 
ultimate digital watch: one you can read 
under all light conditions without using two 
hands. Until the introduction of the Sensor. 


PLENTY OF ADVANCED FUNCTIONS 
Sensor's five time functions give you 
everything you really need in a solid-state 
watch. Your watch displays the hours and 
minutes constantly, with no button to press. 
But depress the function button and the 
month and the date appear. Depress the 
button again and the seconds appear. To 
quickly set the time, insert a ball-point pen 
into the recessed time-control switch on the 
side. It's just that easy. 

Sensor's accuracy is unparalleled. All 
solid-state digitals use a quartz crystal. So 
does the Sensor. But crystals change freq- 
uency from aging and shock. And to reset 
them, the watch case must be opened and an 
airtight seal broken which may affect the 
performance. In the Sensor, the crystal is first 
aged before it is installed, and secondly, 
it is actually cushioned in the case to absorb 
tremendous shock. The quartz crystal can 
also be adjusted through the battery compart- 


The new exclusive laser-sealed tritium and 
phosphor light source is a thin solid-state tube 
that automatically illuminates the display 


when the lights dim. 


Announcing Sensor’s new Laser 220— 
the first really new innovation 
in digital watch technology. 


Laser Beam 
Digital Watch 


Never press another button, day or night, 
with America’s first digital watch that 
glows in the dark. 


Would you do this 
with your solid-state 
watch? Of course not. 
Most solid-state watch- 
es require care and pampering but not the 
Sensor. You can dunk it, drop it and abuse it 
without fear during its unprecedented five- 
year parts and labor warranty. 


ment without opening the case. In short, 
your watch should be accurate to within 5 
seconds per month and maintain that accura- 
cy for years without adjustment and without 
ever opening the watch case. 


STANDING BEHIND A PRODUCT 

JS&A is America's largest single source of 
digital watches and other space-age products. 
We have selected the Sensor Laser 220 as the 
most advanced American-made, solid-state 
timepiece ever produced. And we put our 
company and its full resources behind that 
selection. JS&A will warranty the Sensor 
(even the batteries) for five full years. We'll 
even send you a loaner watch to use while 
your watch is being repaired should it ever 
require repair. And Sensor's advanced tech 
nology guarantees that your digital watch will 
be years ahead of any other watch at any 
price. 

Wear the Laser 220 for one full month. If 
you are not convinced that it is the most 
rugged, precise, dependable and the finest 
quality solid-state digital watch in the world, 
return it for a prompt and courteous refund. 
We're just that proud of it. 

To order your Sensor, credit card buyers 
may simply call our toll-free number below 
or mail us a check in the amount indicated 
below plus $2.50 for postage, insurance and 
handling. (Illinois residents add 5% sales tax.) 
We urge you, however, to act promptly 
and reserve your Laser 220 today. 


Stainless steel w/leather strap ......$129.95 
(Add $10 for matching metal band) 
Gold tone w/leather strap . .. $149.95 
(Add $10 for matching metal band) 
5) I NATIONAL 
C SALES 
GROUP 
Dept. PS JS&A Plaza 


Northbrook, Illinois 60062 
CALL TOLL-FREE .. 800 323-6400 


In Illinois call . . . . (312) 498-6900 
© ЈЅ8А Group, Inc , 1976 
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any voltage on the case. No provision 
for grounding was given by the manu- 
facturer, nor did the wiring diagram 
ask for it. Why do you say it’s needed? 

Simon Kahn, Forest Hills, N.Y. 


The elimination of a potential shock 
hazard should be more than adequate 
reason for requiring grounding or bond- 
ing of fluorescent light fixtures. In this 
case, however, there is even better 
reason. Rapid-start lamps rely on the 
grounding plane of the reflector as a 
starting aid, and it's one of the factors 
taken into account when the fixture is 
designed. Unless your fixtures are 
grounded, you are likely to encounter 
starting problems when borderline con- 
ditions occur—such as voltage varia- 
tions or ambient temperature changes. 
Grounding will eliminate this and also 
bring your installation into compliance 
with the codes for such devices. For 
more detailed information about fluor- 
escent lighting fixtures, see our August 


co A 1 m 


In New England, where we build Herman Boots, most things are made a little better. Partly, 
it's pride in craftsmanship. But mostly, it's because things up here have to be made a little 
better. That's why we build Herman Mountaineers out of the best materials we can find. 
Tough green pebblegrain full grain rawhide vamps and quarters for long wear. Soft full grain 
shafts and tongue for suppleness. Ensolite" insulation for warmth. Even e 

. right down to the 

cushioned insole. And once the upper is built, we lock it 

to the surest footing you'll find: The Vibram“ sole and 

heel. 8" boot—*7197. 6%” boot—*7197-6. Mountain Shoe 

—* 4606. All in green rawhide with Vibram" sole and heel. 

When you're looking for the best, look up a pair of 


at —20°. Tan full grain cowhide lining . 


Hermans. 


Name 


J. M. HERMAN SHOE COMPANY, DEPT. 34, MILLIS, MASS. 02054 
I'd like to try a pair of Survivors for myself. Send me your catalog and 
the name of my nearest Herman dealer. 


'75 article, 
Lighting." 


"All About Fluorescent 


Wood stoves 


Your article about wood heat [Oct. ‘76] 
was pretty good. But you didn't even 
mention Shenandoah wood stoves, the 
best thermostatically controlled air- 
tight stoves on the market. 

Ernest Mortorotti, Boiceville, N.Y. 


Readers interested in the Shenandoah 
stove should contact the Shenandoah 
Mtg. Co., Inc., Box 839, Harrisonburg, 
Va. 22801. 


Last year | purchased a cast-iron heat- 
ing stove to keep the house warm with 
wood available in the area. However, 
I've had some smoke and soot prob- 
lems. When the wind blows, smoke 
may leak from cracks in the stove. 
Also, some soot seems to have formed 
inside the fireplace chimney, and I'm 
fearful of fire hazard. 


PS-MB-7-1 


Address 


City 


FREE CATALOG 
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When it works well, the stove is fine, 
but these problems cause me to wonder 
what we did wrong. 

Harriet M. Coffin, Le Grand, Calif. 


A. J. Hand replies: Stove smoking 
usually occurs when the top of the 
chimney is below the peak of the roof 
or nearby trees. Wind turbulence causes 
a downdraft that forces smoke back 
down the flue. Most fire and building 
codes call for a chimney that rises at 
least three feet above the point where 
it exits a roof, at least two feet above 
any object (including the peak of the 
roof) within 10 feet in any direction. 
Other causes of smoking include a 
chimney cap smaller than the flue 
opening; a flue obstruction of any kind, 
including bird nests; sloppy mortar 
joints; a reduction of the flue cross- 
section built in at the time of con- 
struction. But since reader Coffin's 
problem is related to wind, 1 suspect 
a chimney that's too low. 

As to the soot: This shouldn't be a 
hazard but you can sweep it away by 
filling a burlap bag with crumpled 
paper and weighting it with rocks. Tie 
it to a rope, and raise and lower it 
through the chimney opening several 
times. Keep the stove draft closed to 
prevent soot from entering your home. 


Could you please advise me whether 
or not the same chimney can be used 
for both a wood stove and an oil burn- 
er (for the vent)? 

N. B. Yarnes, Spirit Lake, lowa 


Hand replies: Connecting more than 
one heating appliance to the same flue 
is not a safe practice, although it's 
done in many homes. Sparks and flue 
gases may pass {rom one flue opening 
to another, and back into your home. 
My advice: Install a UL-listed prefab 
metal chimney for the wood stove. 


Stuck with stucco 


Regarding your article on the "New 
Look for Walls: Textured Stucco” [Oct. 
'76]. We live in a house that has 
panels of textured plaster in the liv- 
ing room and dining room. Before 
your readers go out and stucco thoir 
interior walls, they might consider two 
difficulties: (1) getting rid of the tex- 
tured look if they later decide they 
don't want it (the two methods quoted 
to me were sandblasting and panel- 
ing); and (2) the extreme difficulty of 
washing and painting over these tex- 
turized walls. Towels, brushes, etc. 
get shredded (along with your hands). 
Painting is difficult and tedious. If 
you ask professional cleaners to do 
your walls, they will charge extra for 
this type of plaster. 

Mrs. M. 1. Adler, Champaign, Ill. 


Stucco in Quebec 


As loyal readers, my wife and | feel 
cheated. You mentioned the product 
of our competitors here in Quebec, but 

Continued 


Berth:Stowage Under 
Lean Back Cushions P&S 
== 


The new Chrysler 26: The 
biggest, roomiest, cruising- 
racing sailer ever built into 26 
feet. 

Designed by Herreshoff to 
house a family orto win а 
race, this one-man setup, 26' 
trailerable sloop can handle 
your every mood. With six 
big berths 6'3" or longer. 
Ample 6' headroom. Inboard 
oroutboard power. And swing 


or fixed keel. 
Discover the Chrysler 26, 
her sister the Chrysler 22, and 
the Chrysler Daysailers at 
your nearest Chrysler Sailboat 
dealer. Find him in the 
Yellow Pages. Also,be — ; hk 
sure to check out the l| 
unique Chrysler | ‹ 
"Sailor" outboards | \ 
for auxiliary power. ! 
The new Chrysler 
26. It’s a family- | 
sailors dream, — / | 


come true. n 
майїйй О Chyser22 — 
A lifetime of engi 


For the time of i 


the Duchess Curio Cabinet 
adds distinction to any decor. 
Ideal for displaying prized 
possessions, trophies, or 
ceramic art, the Curio Cabinet 
is precision-crafted in flawless 
Honduras Mahogany or Oak. 
glass shelving, three glass 
yewing panels Sending from 
top to 

corresponding mirror in the 
rear, 
an interesting six-sided effect. 


* All hardware, drawings, and 


* Each piece may be ordered 
* Only light sandin 


* All mortises and tenons pre- 


* Allow 2-3 week delivery. 


+ Shipping charges collect. 
+ We sl 
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neglected our brand of Flintkote deco- 
rative stucco. Ours is available pre- 
mixed (ready to apply) in one- and 
2¥-imperial-galion pails as well as іп 
50- and 25-pound dry-rhix bags (just 
add water). 
Georges André Jansen, La Compagnie 
Flintkote du Canada Limitée, 
Ste. Thérése de Blainville, Quebec 


Key to the key 


item, "Which key is the right 
one?" ['"Taking Care of Your Car," 
Nov. '76] reminds me of a story. 

A man had three cats: a large cat, 


Your 


a middle-sized cat, and a small cat. 
So that each cat could go outside at his 


choosing, the owner cut three holes 
in his door: a large hole, a middle- 
sized hole, and a small hole. Now, 


common sense tells us all three cats 

could have used the large hole. 
Likewise, why not put a notch in 
just one key, and leave the other plain, 
rather than putting one notch in one 
key and two in the other as suggested? 
David L. Lyle, Jackson, Miss. 


Gas welding 


Your recent article on gas welding 


BUILD for PLEASURE and PROFIT 


LIMITED TIME KIT SALE!! 


Duchoss 
CURIO 
CABINET 


Elegant, yet functional, 


Designed for adjustable 


ase in front and 


е Curio Cabinet renders 


easy to follow illustrated 
instructions included, 


separately, 
, before 
walnut stain or other finish 


is applied. 


cut (Glass, mirror and light 
fixture not included, 
dimensions only.) 


ip UPS where available. 


pe Model Shown 
Dx2"W P. O. Box 360 - Bay Minette, Al. 36507 | 
1127 "ont and sides Ship — Oak Kit(s) at $79.00 each | 
Ship — Mahogany Kit(s) at $99.00 each C Add $10 for 
ORDER NOW Ship. — Light fixture(s) at $10.95 each реси mites, | 
OFFER EXPIRES Total enclosed (Alabama residents add 4% sales tax) 


MAR. 31, 1977 


Southern Mobile Industries, Inc. - De 


We accept personal checks. 


— 


AVAILABLE IN 
YOUR CHOICE OF 


SOLID ONE-INCH 
OAK 


79 ио 

" 

Add $10 for pre-cut miters. 

SOLID ONE-INCH 
HONDURAS 


MAHOGANY 


Reg. 
$139.50 
a 


Аай $10 for pre-cut miters. 


Compare finished 
model at $395 00 


Charge to my — Master Charge | 
— BankAmericard Card number Expires 
MONEY BACK GUARANTEE | 
Hf not completely delighted and 
100% satistied, return in original Name | 
shipping carton within 30 days for 
immediate retund—no nonsense—no — Address | 


оре. complete refund im- 
City. 


State Zip 


________— — ————— — — — — ————— 
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[Oct. '76] was quite informative for 
the home handyman. However, there 
are several areas that could have been 
more helpful. 

Even though you mentioned that the 
reader should obtain more information 
regarding safety, | think an article 
geared for the novice should stress the 
use of check-valve safety devices. 
These devices should, in my opinion, 
be considered a must for the beginner 
as well as a worthwhile investment for 
the experienced welder. 

. Also, the procedure you suggest 
for closing the tanks is out of sequence, 
since it leaves pressure in the regu- 
lator. The proper method is to first 
close the tank valves, then open both 
torch valves to bleed the hoses and 
regulator. Now with all the pressure 
out of the system the regulator valves 
should be completely backed off. Final- 
ly, close both torch valves. 

Robert Е. Lay, Little Falls, N.J. 


E. F. Lindsley replies: Reader Lay is 
quite right about the shutdown se- 
quence. | always use his procedure on 
my tanks, but for some reason couldn't 
find the right handles on the typewriter. 


Recycling used oil 


Jim Dunne's October "Detroit Report” 
raised the question of how to dispose 
of used crankcase oil. | have solved 
that problem by finding a valuable use 
for it: to waterproof my basement 
foundation walls. 

1 wedge the soil next to my foun- 
dation with the blade of a handsaw— 
by sliding the blade tip down along the 
wall and then pulling out on the handle 
to create a wedge-shaped pocket. This 
traps the oil as | pour it. 

Since oil and water don't mix, the 
oil-soaked wall and adjacent soil form 
a moisture barrier. When | first started 
eight years ago, my walls were always 
damp and seeped in wet weather. 

1 still have some seepage in one or 
two areas that | have not gotten to yet, 
but the worst areas are completely 
sealed, even in the heaviest extend- 
ed downpours. 

Victor Lipshutz, Tarrytown, N.Y. 


1 have used my used motor oil around 
my home for more than 20 years as 
a barrier against termites. All that is 
required is а six-by-six-inch ditch 
around the foundation. This will ab- 
sorb the typical oil change and create 
an oil barrier against termite infesta- 
tion. 

A good formula is five parts of 
motor oil (or fuel oil) to one part of 
orthodichlorobenzene. This mixture 
will offer a barrier to termites for as 
long as six to 12 months, 

Armen Bogossian, Teaneck, N.J. 


Want to get something off your chest? 
Write "Readers Talk Back,” 
Popular Science, 380 Madison Ave., 
New York, N.Y. 10017 


You and your family are invited to 


10- Volum: 
Ready Reference! 


19-Volumes. 
of Knowledge-In-Depth 
w 


Sample this revolutionary 3-part Home Learning Center, 
the most readable, most understandable encyclopaedia ever created 


For over two hundred years, the old idea 
of the encyclopaedia remained the same. 
But now, to meet the demands of our 
changing world with its vast amounts of 
information . . . now, there is Britannica 3. 


This is an all-new, completely redesigned 
encyclopaedia. It is written in clear, read- 
able language . . . the language of today so 
that even the most complex subjects be- 
come much easier for your children to 
understand. 


What makes Britannica 3 unique? 


New Britannica 3 is more than an ency- 
clopaedia. It's a revolutionary new home 
learning center . . . America's only encyclo- 
paedia arranged into three distinct parts. 


1. The 10-Volume Ready Reference and 
Index— designed to help you get at facts, 
or a single fact, quickly and easily. Con- 
tains 102,000 short articles (each less than 
750 words) written in an easily readable 
style. So readable, in fact, that many stu- 
dents will find the Ready Reference and 
Index of immense value in homework. 


2. The 19-Volume Knowledge-In-Depth— 
designed to help you discover the meaning 
of the facts. These volumes contain 4,200 
authoritative articles on major subjects, 
providing the reader with the understand- 


ing, insight and wisdom available in every 
field of learning. 


The Onc-Volume Outline and Guide— 
designed to help you explore entire fields 
of knowledge. Here is a readable outline 
of the whole of human knowledge, with 
introductory essays that guide the reader 
toward study of any area of learning in 
Britannica 3. 


Britannica 3 covers more subjects more 
completely. It is more responsive to today's 
needs of your family. And when you judge 
by its 43 million words, Britannica 3 de- 
livers more value per dollar than any other 
accepted reference work. So if you want 
more up-to-date facts about more subjects 
than you'll find in any other single source, 
you want the new Britannica 3. 


Preview Britannica 3 Free 


New Britannica 3 is like no other encyclo- 
paedia you have ever seen. Indeed, it's the 
first new idea in encyclopaedias in 200 
years. That's why we've created a special 
full-color Preview Booklet which pictures 
and describes this achievement in detail. 
Send for this free booklet. We'll also give 
you details of how you can obtain Britan- 
nica 3 direct from the publisher. 


Acclaimed by the Press 


7... the new BRITANNICA is just about as good as 
it possibly could Бе." The New York Times 


“1 had been prepared to wade through a multitude оГ 
instructions before tackling these 30 volumes. My 12- 
year-old daughter saved me the trouble. Child's play." 

Chicago Tribune 


"Everything you ever wanted to know about anything 
. а work which appears to encompass and organize 
ihe present state of knowledge in an enterprise so 
daring, it has not been attempted for centuries . 
represents ап intellectual adventure which is 
foundly exciting. Los Angeles Times 


chat the new Britannica represents is a prodigious 
effort to create not only the most authoritative re- 
search work in the English language, but an entirely 
new approach to the presentation and organization of 
the Encyclopaedia as well." Newsweek 


tea T E n 
BRITANNICA 3 


122R1 


Encyclopaedia Britannica, Inc.—also publishers of Great Books of the Western World. 
If card has been removed, write to: ENCYCLOPAEDIA BRITANNICA, INC., DEPT. 100-H, 425 N. MICHIGAN AVE., CHICAGO, ILL. 60611 


SCIENCE NEWSFRONT 


BY ARTHUR FISHER 


Getting the oil out 


Two researchers at the General Motors 
Technical Center have developed a pro- 
cess to recover oil from industrial waste- 
water, thereby attacking both an environ- 
mental and a conservation problem. In 
the photo above, Robert A. Willinghanz 
(left) and Dexter О. Snyder are compar- 
ing an oil-water emulsion, typical of the 
waste from a machining operation at an 
auto plant, with oil recovered from the 
emulsion after electrochemical treatment 
in the experimental unit behind them. 
The unit is a multichambered electroly- 
sis cell that removes at least 80 percent 
of the oil from the emulsion in a single 
pass. The process does not, as conven- 
tional treatments do, require additional 
chemicals, nor does it generate a hard- 
to-handle oil sludge. If the process were 
applied in a plant generating 800,000 
gallons of oil-water emulsion a year— 
characteristic of a large auto-manufac- 
turing plant—at least 30,000 gallons of 
oil a year could be recovered, according 
to GM. 


Two good books 


Want to buy yourself, or someone else, 
a belated Christmas gift? Actually, you 
don't need any excuse to obtain either 
or both of two splendid books that have 
recently come across my desk. First is 
the Rand McNally Atlas of the Body and 
Mind ($30), an up-to-date guide with 
hundreds of superb color drawings of 
the parts of the body—a welcome addi- 
tion to anyone's reference shelf. Second 
is The Drama of the Oceans (Abrams, 
$25) by Elisabeth Mann  Borgese, 
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Thomas Mann's daughter and chairman 
of the Planning Council of the Interna- 
tional Ocean Institute. Mrs, Borgese 
gives the general reader a good basic 
account of what the oceans are, how 
they got that way, the ecological pres- 
sures they are subject to, and the life 
and resources they shelter. Good photos. 


And пом. . . the fleaker 


What's a fleaker? It's an overdue hybrid, 
a cross between a beaker and a flask— 
the first real innovation in laboratory 
glassware since the turn of the century. 
It was invented by Spectrum Medical 
Industries Inc., of Los Angeles, and has 
been licensed to Corning for distribu- 
tion in the U.S. and Canada. Corning 
claims that with its wide, flared mouth, 
spout, and interchangeable caps, the 
fleaker combines the best features of a 
beaker, Erlenmeyer flask, and bottle. 


Ice-ball test 


The man in the photo below, B. L. Butler 
of Sandia Labs in Albuquerque, N.M., i: 
palming—gingerly, one  supposes—a 
number of ice balls. The man-made balls, 
some as large as 11% inches in diameter, 
are used to simulate hail in an ongoing, 
ERDA-sponsored environmental test that 
is of great importance to our advanced 
energy programs. 

At Sandia, scientists are searching 
for low-cost, wear-and-tear-resistant 
composite materials—made of wood, 
paper, aluminum, and fiberglass. Such 
materials are necessary for building par- 
abolic reflectors, for example, which 
must maintain optimum operating per- 
formance for at least 20 years in all 
kinds of weather, and are desirable in 
vertical-axis wind turbines. 

In the hail-simulation test, ice balls 
are dropped from a height of 100 feet 


onto various solar-collector materials. 
The photo shows the results of one such 


test: On the left, ап aluminum-skin, 
aluminum-honeycomb-core sandwich re- 
flector shows extensive damage. On the 
right, a fiberglass-skin-and-core reflector 
suffered minimal damage; the impact 
points have been circled for clarity. 


Food and climate 


ls it belt-tightening time? Numbers of 
experts have been warning for some time 
now that a change in world weather and 
climate patterns may seriously interfere 
with food production in the near future. 
Now a committee of the National Re- 
search Council (an arm of the National 
Academies of Science and Engineering) 
reports that a major national commit- 
ment is vital if U.S, food production is 
not to be curtailed by such changes. The 
statement comes after a 15-month study 
on climate and food conducted by the 
committee for the National Science 
Foundation. The study found that there 
is no basis for expecting the abnorm- 
ally favorable climatic conditions of the 
1960's to continue, and notes that world 
food reserves could be wiped out by a 
single year's bad harvest caused by 
natural variations in weather patterns. 
Recommendations for immediate action 

Continued 
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4 = ^ Raleigh's good time gifts. Get this original 
Warning: The Surgeon General Has Determined 65 Zippo lighter atti Raleigh coups thé 
That Cigarette Smoking Is Dangerous to Your Health. | valuable extra on every pack. See over 
1 | 1,000 Raleigh gifts, write for your free Gift 
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covered such areas as weather forecast- 
ing, crop breeding, weather modification, 
soil conservation, and the like. A copy 
of the report, Climate and Food, is avail- 
able for $7.75 from the Printing and 
Publishing Office, National Academy of 
Sciences, 2101 Constitution Ave., N.W., 
Washington, D.C. 20418. 


Load-leveling superbattery 


Development of an advanced sodium- 
sulfur battery, a continuing research 
project at various U.S. laboratories, 


received a big boost recently when the 
Electric Power Research Institute (EPRI) 
awarded its largest battery contract yet 
to the General Electric Research and De- 
velopment Center. The $2.5 million, 32- 
month contract augments a GE energy- 
storage program launched several years 
ago. The goal: to develop a very much 
larger version of the battery shown here, 
which would be rechargeable, with a 
storage capacity of about 10 kilowatt- 
hours of electricity. A lead-acid battery 
of the same size could barely store five 
kilowatt-hours. And the sodium-sulfur 


Convenience 
is only 
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SBE TOUCH/COM 40 


SBE adds the ultimate luxury to 40-channel 
operation: the convenience of microphone 
control that puts all CB functions right in the 


palm of your hand. 


Quickly scan up or down through all 40 
annels with the 2-speed channel selector. 
Identify your channel with the extra-large, 
high-intensity LED readout. Adjust volume 
and squelch. And to transmit, simply push the 
“Press-to-Talk” control. It’s allon the microphone. 


But the convenience of 
TOUCH/COM 40 is only half the 
story. Top performance under 
the toughest operating condi- 


tions, plus dependability backed 


by 100 per cent quality control 
the other half—the half that 
is the most important to you. 


For information write: SBE, Inc., 220 Airport Blvd., Watsonville, CA 95076 
INTERNATIONAL OFFICES: E.S. Gould Marketing Co. Ltd., Montreal, Canada 
Linear Systems S.A. Geneva 1, Switzerland 


This device has not been approved by the Federal Communications Commission. This device is not, and 
may not be, offered for sale or lease, or sold or leased until the approval of the FCC has been obtained. 
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battery may eventually provide a five-to- 
one energy-density advantage over the 
standard lead-acid cell. 

Several of the new units will be as- 
sembled into a desk-size module with 
a capacity of 100 kilowatt-hours. Large- 
scale sodium-sulfur battery installations 
could permit electric utilities to store 
electricity economically during off-peak 
periods, granting them a much-needed 
reserve for times of heavy demand. 

Such batteries use molten sodium and 
molten sulfur separated by a solid ce- 
ramic electrolyte, and must operate at 
temperatures of 300°C to 350°C. By 
1981, GE expects to install and test a 
five-megawatt-hour system in a facili- 
ty to be cosponsored by EPRI and ERDA. 


Negatively speaking 


Remember the hoary argument expound- 
ed by some—often labeled quacks—that 
the levels of negative and positive ions 
in the air we breathe have a profound 
effect on our health and happiness? 
Well, there may be more than a particle 
of truth in that theory. Two scientists 
at the University of California, Berkeley, 
after many years of observing other 
studies and experimenting on their own 
(mostly with mice), conclude that we 
should take a long second look at air 
ions, and that it may be time to install 
ion generators in homes and offices (as 
one of the scientists, Dr. Albert P. 
Krueger, has already done in his). The 
possible benefits; greater alertness and 
feelings of well-being—and greater re- 
sistance to disease. 


No fume 


The following release is reprinted in its 
entirety, just as | received it: 

Dr. David Stry, owner/director of the 
Villa Vegeteriana Health Spa in Cuer- 
navaca, Mexico, has stipulated in his 
will that he wishes to be buried in 
the non-smoking section of the ceme- 
tery. 


GET TRUCKI 
GET A GMC. 


You like to get away from it all, 
right? To do your Truckin’ far from 
interstates and expressways. 
Where you can exchange the 
trappings of civilization for trees 
and sand and water and sky. 

Well, we're proposing a very 
special way to do that sort of thing. 
The K1500 4-whee!-drive Jimmy 
.. „а rather magic vehicle from 
GMC with a talent for taking on 
terrain that most things with wheels 
are hard-pressed to handle. 

Itstartsoutasa legitimate on/off 
road truck with an enclosed cargo 
area for stowing everything from 
pups to pup tents, kids to kayaks. 

Where you take it from there is 
pretty much up to you. 

The standard engine on Jimmy 
is a 250 CID in-line six, But there 
are other choices, all the way up 
to an available 400 CID 4-bbl. V-8. 


The standard covering for 
Jimmy's cargo area is a removable 
fiberglass-reinforced roof section. 
But you can order an available soft 
topthatquickly foldsoutofthe way. 

You can dress up your 4-wheel- 


IN‘ 
THE TRUCK, PEOPLE FROM GENERAL MOTORS 


drive Jimmy with a number of 
available wheels. Likewise, tires. 
Or with any of a number of avail- 
able 2-tone paint schemes, com- 
plete with hood stripes and a 
stand-up hood ornament. 

And if you want to take a little 
civilization with you when you 
leave it, you can order available 
amenities ranging from air condi- 
tioning to a stereo AM/FM radio 
and tape player. 

GMC's 4-wheel-drive Jimmy. 
However you trick it up, it's a 
fundamentally tough and reliable 
vehicle. One built by people 
who've specialized in trucks for 
75 years. 

Here's what you should do. See 
a GMC dealer. He knows trucks 
the way we know trucks. Let him 
help you outfit a new Jimmy. 

And then get Truckin'. 


Americans have been using Motorola 
2-way radios to find campsites for years. 


It’s a fact that the people who first put radio on wheels 
also made the first radio on wheels on the moon. 

But it’s not surprising. 

Because Motorola makes more radios for police, firemen, 
taxis, and lunar rovers than anybody. 

And now Motorola makes a 40-Channel CB radio that 
shares much more than a name with our professional 2-way radios. 

The clean, uncluttered lines of the Motorola CB, 
for instance. 


Sale or lease of Motorola 40-channel CB radios is subject to FCC type acceptance. 


Features that many manufacturers leave on 
the outside of their sets (or don’t offer at all) are built 
into a Motorola CB. 

Gain control, noise limiting, audio compression, 
even a TV interference filter are built-in, 

! fully automatic circuits that actually make 
communications better. 
d operation easier. | | 

; ‚ A digital phase lock loop synthesizer provides 
| precise tuning (automatically, of course). 
A professional-quality 34-inch top-fire 
> speaker gives the Motorola CB an audio quality 
_# that must be heard to be fully appreciated. 
- And еуегу Motorola CB gives you the added 

advantage of a power mic that doesn’t need batteries. 
That doesn’t cost 50 bucks extra 

The Motorola 40-Channel 


CB radio. AN 
We believe it’s the \ 


most sensibly engineered 
CB radio on the market. 
We believe it will 
deliver years of service 
at a level of performance 
few could match. V 
Put a Motorola Gee ) 
CB radio under your — 
dash and you'll believe, 9тологл DIRE" 
too. 


From the voice of experience іп 2-way radio. 


To find the dealer nearest you, write: Customer Relations Manager, Motorola, Inc., Automotive Products Division, 333 Northwest Ave., Northlake, ЇЇ 


LOOK AND LISTEN 


By JOHN FREE 


TV cassettes multiply 


A surge of new videocassette recorders 
in Japan should bring about lower 
prices for U.S. buyers in '77. Low-cost 
models introduced by JVC and Mat- 
sushita helped prompt Sony to im- 
prove Betamax decks and reduce the 
price from $1052 to $786 in Japan. 
Hitachi is readying yet another VCR. 
All the consumer decks use half-inch- 
wide tape. 

At this writing, only Betamax [PS, 
Dec. '75; L&L, May '76] and Sanyo's 
V-Cord Il [L&L, Sept. '76] are avail- 
able here. Both decks enable you to 
watch one program while taping an- 
other, or set a timer to tape automat- 
ically. The $1300 Betamax records one 
hour on a $16 cassette, while Sanyo's 
$1290 deck has a skip-field mode that 
puts two hours on a $20 cassette. 

At Video Expo '76 in New York, | 
saw exceptionally good pictures from 
Sanyo's two-hour mode. Sanyo decks 
read a recorded field twice, electronic- 
ally weaving the fields into a “frame.” 
(A field is half of a 1/30-second TV 
frame.) Sanyo's V-Cord 11 model 8200 
is being gradually distributed. 

Other Japanese models will probably 
be introduced through American subsid- 
iaries soon, with the competition stim- 
ulating price cuts. JVC's deck, physic- 
ally smaller than the Betamax, sells for 
around $885 in Japan and records two 
hours. Matsushita's two-hour deck, the 
VX-2000, costs only $725 overseas. 

Sony should soon market an updated 
Betamax model with a switch that 
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lets you put two-hour recordings on a 
one-hour tape. The company may offer 
an add-on mechanism enabling owners 
of one-hour Betamax machines to stack 
ир to seven cassettes for automatic 
changing. 

Perhaps the lowest-priced U.S.-made 
VCR capable of two-hour (skip-field) 
recordings is the $750 CTI-2 from Media 
Associates in San Jose, Calif. The CTI- 
2 deck uses hardware from the now- 
bankrupt Cartrivision [L&L, June, '75], 
plus a tuner and rf converter. Servicing 
know-how is advisable, however, since 
few technicians handle Cartrivision. 


Better VCR pictures 


As home-VCR use develops, some 
video-recorder owners will undoubtedly 
begin trying to achieve hi-fi color-TV 
images. Although the Japanese and 
others are building sophisticated cir- 
cuits into VCR's, which minimize the 
problems of early helical-scan ma- 
chines, outboard plug-in components 
that enhance picture quality are already 
available. 

1 saw one such "black box" demon- 
strated at a recent SMPTE (Society of 
Motion Picture and Television Engi- 
neers) exhibit. The ui improves a 
VCR's signal-to-noise ratio by three de- 
cibels, crispens pictures, and corrects 
the "comic-strip" effect caused by de- 
lays between color and brightness sig- 
nals. An A-B comparison of a Sony U- 
Matic's (34-inch tape) output before and 
after processing showed a startling im- 
provement in picture quality. Microtime's 


Image-Ex processor is built (and priced) 
for semiprofessional or professional use, 
but the circuitry and price could be 
shrunken with  large-scale-integration 
microcircuits. 

It's also possible that Dolby Labora- 
tories will soon introduce Dolby pro- 
cessors for video. Both professional 
and consumer versions may be mar- 
keted to reduce video noise, just as 
Dolby A and B circuits for professional 
and home use lower tape noise for 
audio. 


Unusual audio discs 


Are you left-eared, right-eared, or 
neither? Part two of a three-record set 
of auditory illusions and experiments 
from Edmund Scientific Co. can help 
you find out, providing you have a 
stereo headset. Each set (‘Auditory 
Beats in the Brain," "Musical Illu- 
sions," and “Musical Staircase”) in- 
cludes a seven-inch disc, a booklet 
with several pages of explanation, and 
a background article from Scientific 
American or an audio journal. 

The educational sets explore pitch 
perception, monaural and binaural 
beats, tonal-scale illusions, plus beats 
and clicks that, | discovered, seem to 
jump around in your head. Sets are 
available individually ($8.50), as a 
three-set package, or on tape. 

Another fascinating but less scientif- 
ically oriented series of discs is avail- 
able in stores as well as from Edmund 
Scientific. " Environments," produced by 
Syntonic Research Inc., is heard best on 
а quality stereo system. The discs carry 
background sounds: dawn and dusk in 
a swamp or farm country; aboard a sail- 
boat; near a country stream; a thunder- 
storm and rain in a forest. The possibil- 
ities for future discs are endless. I've 
found one of the more recent releases 
both relaxing and an effective method 
of masking unwanted noise. 

Serious audiophiles may be more 
interested in a new series of discs 
Audio-Technica is importing from Cana- 
da's Nimbus 9 Productions. Unlike con- 
ventional LP's, these direct-to-disc rec- 
ords bypass the tape-recording stage of 
production. This eliminates the prob- 
lems of tape noise, distortion, and lim- 
ited dynamic range. According to 
Audio-Technica, a marketer of hi-fi 
products, the $12.95 discs will be ex- 
tremely limited in quantities. The first 
U.S. release is a rock album; others, 
classical and percussion. 


Push-button tuning 


Varactor-diode circuits have elimi- 
nated mechanical rotary tuners from 
many new TV receivers and provided 
ease of push-button tuning. Now Jer- 
rold has introduced an add-on push- 
button remote control (left) for any 
TV set. Its newest $124.50 converter 
(model TRC-82) tunes UHF as well as 
VHF stations. The converter, containing 
varactor diodes, is located near your 
set; to tune channels, the remote con- 
trol changes the DC voltages applied 
to the diodes. us 


BLACK МАХ. 175-НР V-6. 
THE MEANEST, TOUGHEST, 
MOST BEAUTIFUL 

MACHINE 
WE'VE 
EVER BUILT. 


Meet the ultimate outboard: the Black Max 

A whopping 175-hp outboard that's ready to 
tame the toughest water. Yet the power is 
compact thanks to our 60? V-6 design. And it 
delivers better fuel economy because of our 
сугы sy tem: 


г< 


к Мах \ п the making 
М vith rugged ] even ability through 
out, right on down to its stainless-steel 
corrosion-resistant drive train 

Count on quick starts with the 
Thunderbolt* CD sealed ignition 
system. Fewer tune-ups because of 
preset carburetion and long-life 
plugs. And even in choppy water, 
you get smooth, sure control with 
Mercury” Power Trim 

Black Max makes every Mercury 
a little better. 

See your Mercury dealer. 


Proud symbol 
о! Mercury power and dependability 


| 


a 


RECREATION ROUNDUP 


By HERBERT SHULDINER 


Bikeways mushrooming 


The Bicycle Manufacturers Assn. of 
America has just completed a survey 
that shows there are at least 50,000 
miles of bikeways in the U.S.—and 
this doesn't include more than 3000 
miles of anticipated bikeways which 
have been either authorized or fund- 
ed but not yet built. 

A big boost to the bikeway boom 
was the opening of the 4200-mile 
Trans-America Bikecentennia! trail, 
used by more than 4000 bicyclists last 
summer in guided trips with overnight 
facilities provided [PS, March '76]. 

And there may be more to come, 
because the Federal Highway Act of 
1976 allocates $45 million annually 
for bike trails. 


1976: a big year for RV's 


Over half a million RV's were built 
last year, says the Recreation Vehicle 
Industry Assn. The more than 523,900 
camping rigs made in 1976 should 
bring in about $3.7 billion by the time 
they're all sold. For an industry that 
was decimated by the Arab oil boy- 
cott, it's a remarkable comeback. 


Preventing camper explosions 


A hazardous-vapor sensor, produced 
by Coons Mfg. Inc., Oswego, Kan., has 
been made standard equipment in 
Diamond mini motor homes. 

Bud Coons, president of the com- 
pany, says the device was installed 
as a backup for inexperienced camp- 
ers who are unfamiliar with correct 
filling practices for LP-fuel tanks. Over- 
filling the tanks, Coons says, can 
cause a potentially hazardous situation. 
"Our vapor detector guards against 
this by alerting the occupants.” 

If the device detects gasoline, LP, 
carbon monoxide, carbon dioxide, sul- 
furic-acid battery fumes, solvents, or 
smoke, it sets off an alarm. 


Crash-test results 


Two motor homes were recently 
crashed into fixed barriers by Chrysler 
at its Chelsea, Mich., proving grounds. 
This was part of a project to assure 
RV manufacturers that the big rigs 
will comply with a new federal stand- 
ard that governs the integrity of gas 
tanks. 

The new standard (FMVSS 301) re- 
quires motor homes to be able to crash 
head-on into a fixed barrier at 30 mph 
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without spilling more than a small 
amount of fuel. 

Doug Toms, president of the Recre- 
ation Vehicle Industry Assn., says that 
the two test vehicles on Dodge chassis 
suffered no fuel leakage after they were 
crashed. 

The vehicles were not production 
models; they were built by the Vega 
Corp. and Fleetwood Enterprises. Toms 
says additional tests will be run in the 
near future with motor homes built 
on Chevrolet chassis. The program is 
designed to test each type of motor- 
home chassis twice. One crash test 
is made with the vehicle at its top 
weight load to get maximum frontal 
crush without causing damage to the 
carburetor, fuel pump, and fuel lines. 
A second test on the chassis is made 
with a light load to get maximum im- 
pact on the components. The second 
phase of the program includes rear-end 
and side-barrier crash tests. 

The new standard becomes effective 
the first of September. 


Trailer overloading 


Check your trailer load and weight 
distribution before leaving on any 
trip, urges the National Highway Traf- 
fic and Safety Administration. Trailers 
more than 15 feet long are often sub- 
jected to overloading, NHTSA says, 
and you need to know how much the 
rig can carry—especially if your trailer 
is an older model. 

The government agency warns that 
the owner's manuals for many of the 
older trailer models do not contain 
adequate loading data ог sufficient 
warnings about how overloading and 
faulty weight distribution can result 
in suspension failures and accidents. 

NHTSA urges that you write the 
trailer manufacturer if you don't have 
correct information on how to load 
your trailer. If you have already ex- 
perienced trailer-suspension problems, 
or need help with overload informa- 
tion, write NHTSA's Office of Consumer 
Services, Washington, D.C. 20590. 


Tennis-playing campers 


Campgrounds are becoming more like 
resorts in many respects, and that's 
especially true of the franchised chain 
operations. So it's no surprise to hear 
that the Cypress Gardens Holiday Inn 
Trav-L-Park in Winter Haven, Fla., has 
a tennis court for its patrons. The 
campground also has a six-hole golf 
course and a swimming pool. 


Ban on ‘winter boats’ 


The Agriculture Dept. has banned 
snowmobiles from the Boundary Waters 
Canoe Area of Minnesota. This ruling 
was made despite the vehement oppo- 
sition of residents in the area. It seems 
a capricious decision to me, since out- 
board-powered boats are permitted in 
the BWCA—though they are limited 
to 10 hp (25 hp along the boundary 
with Canada). | haven't seen any con- 
vincing evidence that the “winter 
boats" cause any more damage to the 
environment than powerboats in sum- 
mer. 


Snowmobile accidents 


Deaths resulting from snowmobiling 
took a sharp drop last winter from 
the ‘74-'75 season. There were 121 
fatalities reported—the lowest figure 
in five years. According to the National 
Safety Council, Michigan still leads 
all states in this category. Twenty-five 
snowmobilers were killed in Michigan 
last season—substantially fewer, how- 
ever, than the 44 of the previous win- 
ter. 

Hitting or getting hit by motor ve- 
hicles is the leading cause of fatalities, 
the NSC says, since 43 percent of the 
fatalities occurred on roads, streets, 
or highways—places where snowmobil- 
ers ought not to travel. The snowmo- 
bile was designed to be an off-road 
vehicle. 


Van-conversion components 


Searching for furniture, bubble tops, 
seats, or other components for your 
van? For $1.50 you can get a catalog 
offering this gear from Taylor Mads, 
5625 Kearny Villa Rd., San Diego, 
Calif. 92123. 

Sears now has five pages of van 
components listed in three of its cata- 
logs, available at Sears stores; the 
recreational-vehicle accessories and the 
general catalogs have the most compre- 
hensive listing. 


GMC's 4WD camper 


The truck division of GM now offers 
its own version of the Chalet camper 
described in this column in Septem- 
ber, ‘76. GMC's version is called the 
Casa Grande and it's built on a Jimmy. 
It comes with stove, refrigerator, di 
ette table, sink, and bunks. For motor- 
ized camping in really rough back 
country, it may be the best on the 
market. 


Visiting old haunts 


If you're planning a trip out west 
this year, try this spirited guidebook 
to ghost towns and abandoned mining 
camps. Published by the Interior Dept., 
the 70-page “Mining and Mineral 
Operations in the Pacific States: A 
Visitor's Guide" is $2.15 from the 
Supt. of Documents, Government Print- 
ing Office, Washington, D.C. 20402. 
Ask for GPO Stock No. 024-004- 
01872-1. йз] 


BLACK МАХ 
MAKES EVERY MERCURY. 
ALITTLE BETTER. 


The 175-hp Mercury Black Max may be nw 
more outboard than you'll ever need 

But Black Max makes every Mercury a 
little better. 

Black Max was six years in the making. 

What we learned in developing this engine 

gave us improved electrical components in our 
Thunderbolt? CD sealed ignition system. Result 
even more dependable starting on every Mercury, 
all the way down to our fishing Mercs 

And the stainless-steel, corrosion-resistant 
drive train on Black Max is now standard 
on every Mercury. 

Thanks to the same intake silencing 
system and carburetors first used in Black Max 
our 70-hp and 85-hp Mercs now feature quieter 
running plus improved fuel economy. 

These are just a few examples 
of what Black Max technology 
has done for Mercury 
all through the line 
See your Mercury 
dealer for the 
full story. 

We dont cut 
corners when we 
build a Merc.” 

So you dont 
have to when you 
buy one. 


Cave nome 


Proud symbol 
of Mercury power and dependability 
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Light and well balanced weed-cutter 
attachment has thumb-operated throttle 


on right handgrip. A hedge-trimmer at- 
tachment is also available. 


Chainsaw power 
for clipping hedges and brush, too 


Looking for a chain saw that does 
more than cut logs? The latest de- 
velopment from Stihl can put that 
kind of tool in your hands. It’s the 
015 series of extremely well built 
saws for the homeowner. 

The 015AV is the latest in the 
series, and it's a true antivibration 
saw with an extended handle. 
Any of the new Stihl saws can 
quickly be converted to a hedge 
trimmer or brush/weed cutter. To 
do this, you pop off the chain and 
bar, remove the saw-chain clutch, 
and install the proper clutch for the 
tool you’re going to use. The clutch 
change is a matter of removing one 
retaining nut—about the same as 
changing from cross-cut to rip blade 
on a table saw. You then slip the 
new housing into place where the 
chain-drive housing used to be. 

Both hedge trimmer and weed 
cutter are superior to their electric 
counterparts. Neither requires a 
long cord stringing out behind. 
Tough, thick, or dead hedge growth 
yields effortlessly to the powerful 
double-edged trimmer blades. 

There are several saw blades 
for the basic powershaft drive if 
you have big brush-removal prob- 
lems. But Stihl’s weed-cutter head 
is unique—it uses both nylon 
cord and nylon knives as cutters. 
Nylon cord alone isn’t effective on 
heavy, tough-stemmed weeds such 


as thistle and burdock. The free- 
swinging knives, mounted on nee- 
dle bearings, handle these growths— 
even cornstalks—nicely. The cord 
takes care of grass and ordinary 
weeds. Both cord and knives are 
quickly replaceable. 

The Stihl 015 saws range from 
$149.95 to $172.95 for the latest 
antivibration model; the hedge 
trimmer is $89.95, and the brush 
cutter and weed head is $219.95.— 
E. F. Lindsley 


Weed-cutter head has freely pivoting 
nylon knives plus nylon cords for both 
heavy and light cutting. Original cords 
are braided with wire. 


Pays Benefits 


Tf you enlist in the Army, 

you'll start with good pay; 

a long list of job-training 

courses to choose from; 

30 days paid vacation each 
D year; the opportunities to 
travel and to continue your 
education. For more 
information about all the 
+. opportunities in today's 
| Army, send the ровїсага.Ог _ 
` call 800-431-1976 toll f 4 

Tn NY call 800-243-561. 


“A soldier doesn t think a lot about his country. Not while he’s doing 
his job. You think about doing the best you can. About not disappointing- 
your friends. About the man next to you who expects your help. You think 
about home, or some little place that means something to you. Oh sure, you 
es feel that spark of spirit your country stands for. But later.” 

SP4 Bill Robeson, Fort Carson, Colorado 


Join the people 
-Who've joined the Army. 
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DETROIT REPORT 


By JIM DUNNE 


Ford’s new compacts are crisp 


Replacement models for the Maverick 
and Comet have sharply contoured body 
lines that give the cars a crisp, angu- 
lar look. Overall, the new models bear 
a resemblance to the VW Rabbit, with 
flared wheel openings, vertical side- 
body panels, and large expanses of 
glass, The glass area is most notice- 
able. Belt lines have been lowered at 
least two inches, and windows are now 
deeper by that much. Probably the best 
news is that a station-wagon model will 
be added. Ford has watched the suc- 
cess of the Aspen/Volare wagon with 
interest, and now will be able to com- 
pete on an equal basis. Other high- 
lights include: a hood that’s angled 
sharply downward and provides excep- 
tional forward visibility, a squared-off 
rear end on the wagon, a one-piece 
hatch door for the wagon, and single 
headlights. Drive train is conventional, 
with a front-mounted engine, rear-drive 
axle. 


Undercoating may be necessary 


Despite added protection against body 
rust in the new cars, the extra pre- 
caution of undercoating may be neces- 
sary in some cases, auto officials admit. 
The increased use of salt on the roads 
during winter has wreaked havoc with 
body metal. This year each of the do- 
mestic automakers has taken extra steps 
to combat rust. Wider use of corro- 
Sion-resistant metals is the latest 
remedy, but even that does not go far 
enough. In certain areas, like Erie, Pa., 
the Northeast, and along the Gulf Coast, 
the additional! shield of an undercoat 
might be needed. “People who live in 
those areas know what we're talking 
about," one Chevy official observes. 
"Body corrosion there is heavy and 
they need extra protection." Chevy 
figures that the 1977 Caprice body "will 
be clean for five years and show no 
perforations for 10 years." However, 
that claim is not backed up by the writ- 
ten warranty. 


Pontiac goes sideways 


Pontiac is the first GM division to start 
work on a transverse engine. Pontiac is 
ordering machinery to adapt the 151- 
cu.-in. four to transverse placement un- 
der the hood of its front-wheel cars 
planned for 1979 introduction. Later, 
other GM divisions will take similar 
steps with their small engines. The 
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changes are not major. The engines will 
be altered so that accessories such as 
manifolds, carburetors, pumps, and 
fans can be relocated. Motor mounts 
will be relocated, too. With the engine 
in a sideways position, the cooling fan 
moves off to the side, behind the radi- 
ator. 


Volare stretches to Chrysler size 


At least that is the plan for the full-size 
cars of the future from Chrysler Corpo- 
ration. New Gran Fury, Royal Monaco, 
and Newport models that will debut 
before 1980 are scheduled for an elon- 
gated version of the Volare body. 
Wheelbase will be increased from the 
112.5 inches of the Volare four-door to 
116.5. That's just about the size of 
Chrysler's intermediate models right 
now. Chrysler's plans follow GM fairly 
closely. GM's new big cars are approx- 
imately the same size as their inter- 
mediates. The smaller size will mean 
lighter weight, better fuel economy, and 
easier driving in traffic. The new mod- 
els are in addition to the LeBaron and 
Diplomat that Chrysler will introduce 
later this year. It's part of the shuffling 
act the company plans, to down-size 
its entire lineup by 1980. 


Start with five, bring on a three 


Chrysler will start off with a five-door 
body style when its subcompact model 
is introduced next fall. Later, when 
sales build up, a two-door model with 
hatch door in the rear will be added. 
That's just the reverse of what Chev- 
rolet plans for the Chevette. its three- 
door model is already on the road, and 
a four-door with a large hatch door at 
the rear is scheduled for 1978 produc- 
tion. Ford's Fiesta will follow Chevy's 
lead. At least, the three-door subcom- 
pact body will appear first. Later, a five- 
door will make its appearance, though 
the precise schedule is not known. Ford 
and Chrysler are not mimicking GM. 
Instead, they will build front-drive cars. 
Chevy plans to build the Chevette in 
its current style for at least two more 
years, then change over to a front-drive 
system, too. The advantages of pas- 
senger room and high-speed stability, 
in addition to better traction, are too 
great to pass up. 


Mercedes will offer air bags 


They will be available—possibly for the 
driver only—as options on the most ex- 


pensive Mercedes models in 1978. But 
don't look for the safety devices on 
U.S. cars. American manufacturers are 
fighting them with every argument they 
can muster, both in public forums and 
at government safety hearings. Which 
is safer, belts or air bags? The contro- 
versy boils down to this: Lap and shoul- 
der belts would be safer if more people 
buckled up. But with the low rate of 
usage—only 21 percent of drivers use 
their belts all the time, 47 percent 
sometimes, according to GM—a pas- 
sive restraint like the air bag might be 
the best answer. But they cost more. 
GM figures that an air-bag system 
mounted in front of the driver and front- 
seat passenger will run $300. The bags 
must be used with lap belts for most 
effectiveness. Some insurance com- 
panies are pushing the air bags, but the 
controversy is not likely to be quickly 
resolved. The National Highway Traffic 
Safety Association says 14 percent of 
car passengers now use belts. AAA of 
Michigan says it's only 12 percent. 


Diesels are coming 


Get used to the idea of diesel-engine 
cars, because they will get their big- 
gest test in the U.S. market during the 
next 12 months. Only Mercedes and 
Peugeot now offer diesels in the U.S. 
But Olds has its V8 diesel set for in- 
troduction this year, and VW, at about 
the same time, will introduce the four- 
cylinder diesel that recorded a sensa- 
tional fuel-economy rating of 52 mpg 
in the EPA test. New developments 
include the use of a turbocharger in a 
1978 Mercedes diesel, which will boost 
power while maintaining fuel economy. 
Are more diesels on the way? It's pos- 
Sible. Ford has introduced a diesel in 
European cars, and it would be no trick 
to bring that experience to this coun- 
try. Other companies are watching the 
moves with interest and will follow 
suit, should diesels prove more popular 
than they have in the past. Compara- 
tively low power, higher price, and 
lack of service and fuel outlets have 
hurt passenger-car diesels in the past. 
Outstanding fuel economy and dura- 
bility are, of course, the diesel's big 
selling points . 


Rotary engine dies slowly 


Some of the metalworking machines 
originally ordered for the General Mo- 
tors rotary engine (GMRE) have already 
been taken out of the rotary-engine 
plant and diverted to other needs within 
GM. Little by little, the machine line 
is being dismantled. In the latest move, 
for example, some machines have been 
converted to make new automatic trans- 
missions. They're used to machine alu- 
minum transmission cases that are 
about the same size as the rotary en- 
gine. With each new diversion, chances 
for the eventual production of GMRE 
fade. If GM did decide to build the en- 
gine now, it would have to start from 
the beginning again. That kind of time- 
table puts the rotary at least two years 
away. But such a decision is highly un- 
likely at GM now, anyway. 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Marking Mix-Up. Гуе used Pennzoil 
products for many years, but recently 
the markings on your can lids have 
changed. How can I determine which 
of your motor oils are high detergent? 


H.D., Sunnyvale, California 


Just look for the “SE marking on the 
can lid. The SE rating means the oil is a 
high detergent product formulated to 
protect against rust, corrosion, oil oxi- 
dation and high and low temperature 
engine deposits. 


Rough Shift. My 1972 Mercedes 250 
with automatic transmission is giving 
me a problem when shifting from third 
to fourth gear. Before the engine is 
warmed up, shifting is smooth and 
easy. But when the engine gets warm, 
the rough shift begins. I think perhaps 
the transmission fluid is too light. Is 
there a heavier fluid available, or an 
additive that will help this problem? 
F.P., Stanley, North Carolina 


We recommend you use Pennzoil Dex- 
ron II transmission fluid. There is no 
heavier fluid available, and it should 
perform satisfactorily. Perhaps a 
transmission adjustment may be in or- 
der. In any case we do not recommend 
adding a thickener to the fluid. 


The Key Is SE. Is it true that ‘tracing 
oil" isn't beneficial or advisable for 
street use? I’ve heard its optimum per- 
formance is obtained only at the higher 
engine temperatures usually found only 
in racing cars. 

M.S., Jefferson, Wisconsin 


Pennzoil makes two types of racing oil. 
Pennzoil Racing Oil SAE 30 and SAE 
20W-40 are for street use and are rated 
SE-CC, exceeding car manufacturers" 


warranty requirements. Pennzoil 
"Special Racing Oil is designed 
primarily for nitro-fueled engines used 
for racing. Never use an oil for street 
driving unless it is an SE oil. 


Chain (Saw) Letter. My new Stihl 
chain saw doesn't clearly specify which 
oil to use for the chain bar or which oil 
should be used for the motor. Will 
Pennzoil 2-cycle oil meet the same 
requirements? 

F.C.F., Monroe, New Jersey 


Pennzoil 2-Cycle Oil 50:1, used at the 
40:1 mix ratio recommended in your 
Stihl's owner manual should work just 
fine. For your bar and chain oil, a 
heavy oil such as SAE 40 or 50 works 
well. Our customers tell us Pennzoil 
20W-50 does the job in fine style. 


Worth Asking For. Since I bought my 
1974 Fiat I’ve tried several different 
brands of motor oil, including one of 
the new synthetics. Mileage between 
adding oil was really bad—1 was add- 
ing a quart every 150 to 180 miles. My 
father-in-law suggested 30-weight 
Pennzoil. So I tried it. Гуе had it in my 
Fiat for 2,500 miles and haven't had to 
add a drop of oil, and engine perform- 
ance has improved. 

K.W.M., Fontana, California 


Thank you, sir! 


A Pinto's Pennzoil. I live in Phoenix 
and own a 1972 Ford Pinto Runabout 
with 56,000 miles. l've been using 
30-weight Pennzoil year-round. Tem- 
peratures don't vary much here, but 
sometimes I travel to places where it 
will get below freezing. Am I using the 
right weight oil? 

D.S., Phoenix, Arizona 


We would suggest a multi-vis oil like 


Pennzoil 20W-40. This product will 
give vou faster flow rates and easier 
starting during winter months, and 
you'll also get the added protection you 
need during summer months. You 
should use it year-round for better en- 
gine protection than provided by the 
SAE 30 you're now using. 


Too Much, Too Much. Can putting too 
much oil in your crankcase be harmful 
to your engine? If so, what kind of per- 
manent damage can occur? I’m curious 
because I’m going to buy a '77 Honda 
Accord which holds 3.2 quarts and it 
seems that installing exactly that 
amount when changing oil would be 
quite difficult. 

G.J.M., Omaha, Nebraska 


v be harmful! 
too full, the 


Overfilling can definite: 
When the crankc i 
crankshaft throws e ve amounts оў 
motor oil on cylinder walls. Piston 
rings cannot control this excess oil 
which causes oil-pumping, which in 
turn causes fouled spark plugs and 
builds deposits on top of the pistons. We 
suggest that when changing oil in your 
new Accord, refill with three quarts, 
then don't add any oil until the level 
drops below the “айа line" on the 
dipstick. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have overed something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 85 Years 


Five-cylinder 
Audi 


Four plus one makes 100? Only if 
it’s one more cylinder added to a 
four-cylinder engine to power the 
latest Audi 100. The five-cylinder 
engine provides more power and 
torque, plus greater smoothness. 

Output is 136 hp with 129-cu.-in. 
displacement. The front-wheel-drive 
car has an overhead-cam engine 
that’s tilted to the right and posi- 
tioned ahead of the transaxle. Four- 
speed manual gearing is standard, 
automatic transmission is optional. 
Front suspension uses MacPherson 
struts with negative offset geometry, 
and the rear beam axle is sprung by 
coils. 

The new car is two inches longer 
(at 184 inches) than the previous 
Audi 100, two inches wider, and an 
inch lower. Front and rear crush 
zones are designed to buckle in ac- 
cordion pleats on impact. Audi will 
introduce the new 100 in the U.S. 
next summer, to compete with Mer- 
cedes, BMW, and other luxury 
Europeans.—David Scott 


store 640 slid 
space conventional round trays wi 
And at one-third the cost! 


in the same 
store 80. 


ide Cube™ Projectors offer you features 
like remote control, zoom lenses, convenient 


storage lids, and mo 


See your dealer soon and take advantage of 
the Bell & Howell "Switch n Swap" offer. We'll 


Discover the builders’ 
trade secrets for 15 days free! 


The Audel Builders Library 


W 6 hardbound volumes 
valuable trade secrets almost anyone can use! 

Ш 1,638 easy-to-follow illustrations, diagrams, 
charts, and photos! 

W Covers practical and architectural drawing... 

specs...plans... measurements. ..all kinds of 

projects you'll want to tackle yourself! 


..2,242 pages packed with 


Hereare just a few of the 
secrets you'll discover in 


lll Discover how to build, plaster, 
and panel walls. 

Practical advice about material... 
methods for avoiding cracks... 
techniques for finishing and paneling. 
E Discover how to prime, paint, 
and finish. 

Important information on paint: 
equipment...techniques for mixing, 
priming, spray painting, and finishing 
on different surfaces inside or outside. 
W Discover how to select, install, 
and repair your roofing. 

Expert advice for selecting and install- 
ing material...and repairing leaks. 

E Discover how to build your 

own fireplace or patio. 

Time-saving tips for increasing your 
homess value by building a fireplace, 
patio, walkway, or even a barbecue pit. 
lll Discover how to design your 
own home workshop. 

Valuable information on the art of 


2,242fact-packed pages: 


planning a modern home work center 
and stocking it with the right tools. 


107 chapters filled with carpenter 
and mason trade secrets for 
building with wood, brick, concrete, 
stucco, and tile! 


What is a trade secret? It's a shortcut... 


a technique...an idea. It's knowing how 
to do a better job an easier way. 
Trade secrets are actually what the Audel 
Builders Library is all about. Shortcuts, 
techniques, and ideas by the hundreds 
..many of which have never appeared 
in print before. A wealth of knowledge 
for professional carpenters and masons, 
as well as Sunday do-it-yourselfers! 


See for yourself – sample the latest 


edition of the Audel Builders Library 
for 15 days free! 


The Free-Book/Free-Trial Coupon 
invites you to discover all these trade 
secrets free. Please your family; impress 
your friends! Build a home workshop... 
install some shelving...plan a patio... 
lay a sidewalk...or add a fireplace. 


Find out which tools to use and how to 
use them most effectively. Pick up a fast 
working knowledge of plans, measure- 
ments, or specifications. Browse the 
chapters that cover every phase of 
carpentry and masonry from foundations 
to roofing to sidewalks. 


m——————————— 


Mail to: Audel 

4300 W. 62nd Street Р 
1 Indianapolis. Indiana 46206 
16 A Division of Howard W. Sams & Co.. Inc. 


At the end of 15 days, if not entirely 
satisfied, return the volumes and owe 
nothing. But, just for mailing the coupon, 
you get to keep a $3.50 bonus copy of 
Easi-Guide to Indoor Home Repairs 
absolutely free! 


FREE-BOOK 
FREE-TRIAL COUPON 
Yes, please send me the Builders Library 
(#23251) to use for 15 days free. If not 
completely satisfied, | may return it and 
owe nothing. Otherwise, it's mine to 
keep for only $34.20, plus delivery. 

And, whatever | decide, a gift copy of 
Easi-Guide to Indoor Home Repairs (val- 
ued at $3.50) is mine to keep free! 


Name please print 


Address 


City 


State 
‘Save shipping and handling costs. Enclose full pay- 
ment (plus sales tax, И applicable). 15-day return 
privilege still applies. 


Zip 


CF2: 


каан ай ан айша таваан айда жна жанв ив азак аан 


Super- 


engineered 
motorcycle 


-Suzuki GS 75O 


By RAY HILL 


There is nothing revolutionary 
about Suzuki's new GS 750. It 
doesn't have a rotary engine, drive- 
shaft or self-cancelling turn signals. 
It doesn't need them. 

It needs only what it has—state- 
of-the-art engineering. From needle 
bearings in the swing arm (instead 
of the usual bronze or plastic bush- 
ings) to a clutch that can be re- 
moved without splitting the engine 
cases, Suzuki has done a superb 
job. I just rode a GS 750 for 1400 
miles, and I've never been more 
favorably impressed by a produc- 
tion 750. 

Why? To start with, the engine 
has twin overhead camshafts. The 
valves are operated directly from 
the cam lobes. This allows more 
efficient engine operation at high 
rpm. Redline on the tach is 9500 
(surprisingly high for a four-stroke 
of this class). Suzuki says the valve 
train in the GS 750 can handle 
12,000 rpm without damage. 

Six main bearings support the 
crankshaft: Five are roller bear- 
ings; the one on the right end is a 
ball bearing (used to maintain the 
crank's proper lateral position.) 

Lubrication is by a high-volume, 
low-pressure oil system. Because 
all bearings inside the engine are 
either roller or ball (except for 
the camshaft, which runs on plain 
bearings), a high-pressure system 
isn't needed. This also helps re- 
duce the chances of oil leaks. 

Camshaft-chain adjustment is no 
problem with the GS. A patented 
spring-loaded slipper-shoe arrange- 
ment never allows cam-chain slack. 
АП top-end work can be done with- 
out removing the engine from the 
frame. The carbs have mechanical 
linkage, so they stay in sync. 

During the 1400 miles that I rode 
the bike, the only thing done to 
the machine was a chain lube at 
800 miles. The long-life chain roll- 
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GS 750 suspension gives comfortable ride over most sur- 
faces, yet allows good handling in corners. A digital-display 
window in instrument panel shows which gear tranny is in. 


Engine 4-stroke, 4-cyl. DOHC 
Bore & stroke .. 65 x 56.4mm 
Displacement ..748cc 

Comp. ratio 82:1 

Air filter Foam (can be cleaned) 
Starter Electric and kick 
Lubrication Wet sump 


Transmission ... 5-speed, constant mesh 
Overall length 
Overall width 
Wheelbase 
Dry weight 


ers are lubed at the factory and 
sealed with O rings, like those on 
the big Kawasakis. You still want 
to lube the chain though, to help 
keep the seals in good shape. 

Performance? Outstanding. Top 
speed is over 110 mph (indicated 
by the speedometer)—even with a 
head wind. Acceleration is brisk— 
well over 100 mph in 1⁄4 mile. 

Other features: Disk brakes front 
and rear work superbly; engine vi- 
bration is negligible; handling and 
ground clearance are excellent. 
Equally at home around town or 
in cross-country touring, the GS 750 
is a steal at $2195. us 


Checking oil level is easy. Hold the 
bike upright, or place it on its center 
stand, and look in the window. 


Plastic tool tray lifts to reveal battery. 
There's also a small storage compart- 
ment above the rear fender. 


Gas cap is hidden beneath a cover that, 
must be unlocked. Behind tank, rider’s 
seat automatically locks when shut. 


veh 0-CHANNEL 


CB RECEIVER $ 


YOU IN ADVANCE- „5] 4 


BEFORE YOU GET CAUGHT! 


WARNS 


RADAR TRAPS 


DETOURS & ACCIDENTS 


Now you can be in on all the inside 
information long-used by truckers 
and other professional drivers to 
help each other get by on the road! 

Be warned about radar traps miles 
before you pass through them... 
Find out about traffic jams . . . Haz- 
ardous road conditions — and the 
routes to take to avoid them! 

With this incredible 40-Channel 
CB Receiver, you'll have hundreds 
of "Good Buddies" on the road 
keeping their eyes peeled and “ears 
оп”. . . to keep you out of trouble! 

* Will Pull In All 40 Channels Loud 

& Clear 
* Fully Automatic With "Locked- 
In" Strongest Signal Scanner 

* No License Required 

* Windshield Antenna Included 

* Hooks-Up In Just 60 Seconds 

You can get in on the fabulous CB 
driving revolution in just 1 minute 
for a fraction of the cost of an ex- 
pensive rig with this terrific 40- 
Channel Receiver . . . and there's 
no license required! 

Whenever you want to use the 
powerful Mobile Monitor, just take 
it out of your glove compartment and 
Clip it to your sun visor. That's all 
there is to it! Now turn it on and sit 
in on all the colorful highway chat- 
ter that will save you hours stalled in 
traffic jams . . . save you dollars іп 
traffic court . . . maybe even save 
your life avoiding hazardous road 
and weather conditions! 

;; The CB Mobile Monitor runs on a 
"single 9-volt battery (not included) 
SO it's not a hassle to install and 


TRAFFIC JAMS 


"COUNTY 
MOUNTIES” 


isting 23-Channel set 


won't drain your car's battery power. 
The Mobile Monitor picks up and 
"locks-in" on the strongest CB sig- 
nal, so the latest, on-the-scene traf- 
fic report you hear is the one you 


3 > = 

want! No more calling back-and- 
forth and switching channels to find 
a CB-er with up-to-the-minute info, 
because this incredible 40-Channel 
unit monitors all on-the-air CB chan- 
nels automatically, to deliver the in- 
formation you want! 

The CB Mobile Monitor is ideal for 
home use, too! Get highway reports 
before you hit the road, or just sit 
back and enjoy the amusing trucker 
chatter and other news in your area. 

Order now. Try the CB Mobile 
Monitor for 10 days — at our risk! If 
you're not completely delighted, re- 


FREE CB SLANG DICTIONARY! 
Order now, and you'll receive a free 
bonus: the 1976 edition of the CB Slang 
Dictionary, jam-packed with 


* Introduction to CB Slang 


* Cross-referenced CB Slang-English 
and English-Slang Phrase Guides 

© CB "10" Codes 

* СВ glossary 

* Channel Frequencies 


95 


NOTE TO CURRENT CB OWNERS: The CB Mobile Monitor will 
receive all 40 Channels as they become available from the 
F.C.C. This unit is the perfect addition to update your ex- 


turn it for a full refund of your pur- 
chase price. In any case, the CB 
Slang Dictionary is yours to keep 
FREE! Get 2 — one for each car — 
and save even more! 


CALL NOW TOLL-FREE 
FOR FASTER SERVICE 


800 327-8912 


(In Florida call 1-800 432-5024) 
OR MAIL COUPON BELOW 


ro MAIL NO-RISK COUPON TODAY -== q 
Canyon House, Box 8316, Dept. CBR-46 
Caroline Rd., Philadelphia, PA 19101 

Please rush me (CBR) CB 
Mobile Monitor(s) at only $14.95 each 
plus $1 postage and handling . . . and 
FREE CB Slang Dictionary. 

SAVE! Order 2 Monitors for only $27.95 
plus $1.50 postage and handling. 

If after receiving my order I'm not 
delighted, | may return it within 10 
days and you will refund the full pur- 
chase price (except postage and 
handling). 

Total amount enclosed $—— 
(Penn. residents, add 6% sales tax). 

Check or money order, no CODs 
please. 


[ і 
| | 
П 

| | 
П 

[ П 
П | 
П 
І 1 
' і 
! [ 
| | 
| CHARGE IT! [| 
П ! 
І [ 
П ! 
[i | 
I 
[ [ 
| l 
[ [ 
| ! 
| | 
Д 

Н 1 


O American Express Г) BankAmericard 


O Master Charge (Interbank =. ) 


Charge = Exp. Date 


Name 
Address. 


City State. Zip. 


Canadian customers order from 
CBR-1, Box 4000, 

rio MgWSLE. 

nis add sales tax 
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Canyon House, 
Station A, Ri 
Ontario & Qi 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY RAY PIOCH 


Floors finished near ground level, with push-up columns 


Multi-story buildings can now be erect- 
ed, safely and simply, in a variety of 
floor-by-floor, “‘roof-down’’ methods. In 
this new system, concrete columns and 
floor slabs would be poured (and fin- 
ished and walled in) near ground level. 


»* Р 


Clip-on selects gun’s bullets 


Troopers and policemen often have to 
make fast decisions about whether to 
use their weapons to kill, wound, or 
merely to stop rioters and the like. This 
muzzle snap-on would allow an ordinary 
gun to fire a rubber bullet or other non- 
lethal missile. Gases released by firing 
a blank would propel the missile. re- 
lease launcher for quick replacement. 


The columns, cased in removable steel 
forms, would be jacked up one level at 
a time. Forms would be removed for re- 
use after the concrete had set. Building 
heights could be designed to meet pres- 
ent needs and to grow later if needed. 


Conveyor lifts, loads cargo 


Mounted on rails extending the length 
of a trailer, this loader would reach in 
(and up, if necessary) to fork a selected 
crate or pallet, carry it to the tailgate, or 
beyond it, on extensible rails. It would 
then either deliver its load onto a raised 
dock or lower it to the ground. The same 
movements, in reverse, could be used 
for loading a truck or trailer. 


Ratchet wrench changes speads 


Planetary gears set in a rotatable cap on 
this ratchet wrench would adjust the 
speed of the wrench socket in relation 
to the amount of torque needed for the 
job. You'd hold the cap against rotation 
to produce as many as seven socket 
turns for each turn of the handle. After 
you'd run a loose nut up (or down), 
you'd release the cap to engage the 
normal, full-torque, one-to-one ratio. 


Traction sleeve rolls on tire 


Suction cups on the inside of this ta- 
pered-end, quick-on (and quick-off) trac- 
tion sleeve would fasten the sleeve to a 
tire when you laid it flat behind a wheel 
and backed onto it. Studs or deep 
grooves on the outside would improve 
your traction on ice or snow, make the 
sleeve especially useful for short, back- 
road trips to a cleared highway. 


Tire sleeve—No. 3,797,549 to Friedel Lieberum, North Vancouver, B.C. 


The following patents have been issued on these inventions: Push- 
up columns -No. 3,920,780 to Peter M. Vanderklaauw, Miami; Bullet 
anger—No. 3,826,031 to Andre J. C. Gabriéls, Genk, Belgium; Truck 
loader—No. 3,811,579 to David F. Black, Salt Lake City; Spesd.chacqe 
wrench—No. 3,945,274 to Charles E. Annett, Mantolooking, N. 


Copies of patents may be ordered, by number, from the Commis- 
sioner of Patents and Trademarks, Washington, D.C. 20231, at 50 cents 
each. To write to an inventor, if address above is insufficient, address 
him by name and patent number in care of the Commissioner. 
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There's a smooth way 


to get away from harsh taste. sss- 


Only KOL has the aoc s 
smooth taste of extra coolness. 1:25», eS 


SUPER LONGS 
Ка» Де 
015? Sa 06 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Kings, 17 mg. "tar," 1.3 mg. nicotine; Longs, 


PS car test & driving report 


The 


big cars 


-smaller Chevy vs. 


traditional 


Ford and Plymouth 


By JIM DUNNE and RAY HILL 


Why do people buy big cars? 
Among the reasons: They’re com- 
fortable, roomy, quiet, have big en- 
gines, and you don’t have to be a 
yoga expert to get in and out of 
one. General Motors is well aware 
of these reasons. That’s why, when 
the company decided to shrink its 
big cars this season, it determined 
to offer the big-car buyer every- 
thing he got before—except exterior 
size. 

For the ’77 model year, GM is 
making some pretty strong claims 
about its new big cars: dramatic 
reductions in body length and 
width, gains in mileage, improved 


performance, and better handling. ' 


Despite this, says GM, there has 
been no reduction in usable space in 
the passenger compartment. In fact, 
says the big automaker, in some 
cases usable space has actually in- 
creased. 

How accurate are these claims? 
As soon as the "77 cars were avail- 
able for testing, we eagerly set out 
for Bridgehampton Race Circuit 
with a '77 Caprice (Chevy's new 
top-of-the-line big car), a tradition- 
al-size Ford LTD Landau, and a 
Plymouth Gran Fury. 

We found the Chevy to be the 
easiest of the three cars to drive 
—because of its smaller size and 
more nimble handling. The Chevy’s 
ride, though perfectly acceptable, 
is not quite as plush as the Ford’s. 
The Ford has that soft overblown 
feel that can be very comfortable 
on long trips, but not very enjoy- 
able where a lot of fairly quick 
steering is involved. Its delayed re- 
action to the steering wheel seems 
almost slow compared with the 
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Test cars, from front to back, are Ford 
LTD Landau, Plymouth Gran Fury, Chev- 
rolet Caprice Classic. The big question 


when PS took these cars out to test them: 


Would the new smaller Caprice measure 
up as a big car? The answer: Yes. 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars, 
and that other seemingly identical 
cars may vary in performance. Also, 
weather conditions (noted in our spec 
table) vary from test period to test 
period. An excellent rating is 5 
points; very good, 4; good, 3; fair, 2; 
poor, 1; very poor, О. 


PS ratings—test report in a nutshell 


5 £ 

B 
= 2 
2б & 
Fuel economy о 2 о 
Ассе!егаїїоп 5 5 4 
Braking 3.4 4 
Handling 03 0 
Maneuverability 1 5 3 
Ride comfort 5 4 4 
Quietness 4 4 3 
Roominess 44 4 
Visibility 2 2 3 
5 4 4 


Entry/exit ease 


more nimble feel in the Chevy. 

Somewhere in between is the 
Plymouth. Up to now the Gran 
Fury has been the best all-round 
car in the full-size group, offering a 
good ride, controlled handling, su- 


perior room, and unmatched visi- 
bility. Plymouth is still a very ac- 
ceptable car, but changes in its com- 
petitors are enabling them to pass 
it by. 


Continued 
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blem ceiling? 


Cover it up! Dress it up! Light it up! Quiet it down! 
With a new Armstrong suspen 


Introducing the suspended ceiling 
that doesn't look like a suspended 
ceiling. Look closely. You can barely 
see the metal grid. Armstrong has 
carefully designed this new ceiling so 
the color-matched grid is part of the 
ceiling pattern, not an interruption. 
And because this is a suspended 
ceiling, wall-to-wall beauty is just one 
of the benefits. It's easy to install 
and easy to keep looking fresh and 
new. If a panel gets damaged, just 
lift it out and lay in a replacement. 
No staples or glue, no muss or fuss. 


The pattern above is called Royal 
Oak. It has the rich textured look 
of sculptured plaster inset in wood. 
It's washable, fire-retardant, and 
acoustical to help quiet down kitch- 
en clatter. And because it's a 
suspended ceiling, you can put 
lights where you want them, like 


. zi А 
over the stove ог counter. And the 
ceiling panels lift up and out of the 
way for easy access to pipes and 
wires above. 


You can install a beautiful new 
Armstrong suspended ceiling almost 


ded ceiling. 


anywhere in your home. Briefly, 
here's how: 


1. Hang the Armstrong Super White 
metal runners at least six inches 
below existing ceiling or open joists. 


2. Attach the Armstrong lights 
directly to the grid—no special 
hangers required—and arrange for 
proper electrical connection. 


3. Snap the Super White cross tees 
into the main runners and lay in the 
new Armstrong ceiling panels. It's easy! 


Your Armstrong ceiling retailer can 
show you a broad selection of sus- 
pended ceilings. He has everything you 
need: ceiling panels, Super White 

Grid, lights, and easy-to-follow instruc- 
tions. Find him under "Ceilings" in 
the Yellow Pages. Or send us this 
coupon, and we'll send you his name 
and our free full-color brochure. 


wg ae sm NN in ree ees B е 

| Armstrong "T | 
7701 Washington Ave. 

| еи э (Armstrong ! 

| rd ike more information on your city © | 

| new suspended ceilings. Please rush ® 

l | 


PS car test & driving report 


Lining cars up side by side, with the 
rear bumpers even, it’s easy to see that 
the Caprice (center) is significantly 


shorter than its competitors. It's more 
than three inches narrower than the 
others, with less metal, less weight. 


Gran Fury is shown on PS low-speed 
maneuverability course. The test is de- 
signed to simulate the conditions a driver 
would face in heavy city traffic where 
weaving in and out of traffic might be a 
necessity. 


Fuel mileage (mpg) 


Ford Chevrolet Plymouth 


Highway 18 22 15 
City п 15 12 
EPA test (city) 13 16 13 
(California, city) 10 14 (NA in 1977) 


Emission control, C.C., A.l., 
primary systems * E.G. 


C.C., AL, 
EGR. 


С. 
E.G.R. 


* Catalytic converter; air injection; exhaust- 
gas recirculation. 
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Ride comfort? That the bigger, 
heavier cars have an advantage 
showed up clearly when we com- 
pared the Ford and Chevy. The 
Ford proved once again that for 
long-trip comfort, there is no sub- 
stitute for weight and a long wheel- 
base. Road bumps are soaked up 
in the mass of metal before they 
reach the passenger compartment. 
With the long wheelbase, body 
pitch is lessened noticeably, too. 
On a long trip, we feel, the Ford 
or Plymouth would probably prove 
the most comfortable. 

However, the tighter suspension 
of the Chevy works in its favor for 
city driving conditions. The car's 
superior controllability makes for 
less sway, heaving, and porpoising 
on uneven roadways. This adds up 


Serviceability ratings 


How easy is it to service our test 
cars? For example, is that heater- 
hose clamp out in the open where it 
can be reached easily? To give you 
an approximation of how difficult it 
is for a typical person to perform 
various service operations on the 
cars, we examine each vehicle. Here's 
what the numbers mean: 1, very dif- 
ficult; 2, difficult; 3, average degree 
of difficulty, no worse or better than 
most other cars; 4, easy; 5, very easy. 


ў £ 
$ 3 
: POE 
$ 6 È 
Checking fluid levels: 
Battery 4 5 5 
Master cylinder 3 3 3 
Windshield washer 5 5 5 
Engine oil 4 4 4 
Coolant 5 5 5 
Checking engine: 
Spark plugs 3 3 3 
Distributor 3 3 3 
arb adjustment 3 3 3 
Oil filter 4 3 3 
Oil fill 3 3 3 
Replacing hi 
Top radiati 4 4 5 
Lower 4 4 4 
Heater hoses 3 5 3 
Changing bulbs: 
Headlights 5 5 5 
Taillights 5 5 5 
Front running lights 5 5 5 
Front parking lights 5 5 5 
Front directionals 5 5 5 
Rear direct als 5 5 5 
Rear running lights 5 5 5 
Checking fuses 3 3 3 
Spare-tire accessibility 3 3 3 
Changing belts 4 4 4 


to a more comfortable, even ride. 

Chevy has another advantage in 
this area, one that affects the han- 
dling and maneuverability results, 
too. The Chevy is equipped with 
a heavy-duty suspension that offers 
a firmer ride and better control in 
all driving conditions. 

Here’s what out tests at Bridge- 
hampton showed: 

e Handling. Our high-speed lane 
change is designed to duplicate an 
on-the-street situation where your 
lane of travel is suddenly blocked 
and you must make an evasive 
maneuver to avoid the obstacle. 
The faster a car can travel through 
our test course without hitting а 
pylon, the easier it is to control in 
a high-speed emergency maneuver. 

The Caprice Classic travelled 
through this course at the fastest 
speed of any full-size car we have 
ever tested, while remaining under 
complete control. We repeated its 
record-breaking performance over a 
number of runs to prove that the 

Continued 


MAGAZINES ATDISCOUNT! 
You SAVE" 50" 


Here's your chance for a real bargain bonanza on your favorite 
magazines. Select as many as four of these titles at the low in- 
troductory rates shown below—up to 50% off. Use the attach- 
ed card to order or write to: MAGAZINES AT DISCOUNT, 
A Division of Ziff-Davis Publishing Co., РО. Box 2703, 
Boulder, Colorado 80321. 


BOATING (01) You pay only $6.00 

Reg. Rate: 12 Issues for $10.00 

CAR & DRIVER (02) You pay only $3.99 

Reg. Rate: 12 Issues for $7.98 

CYCLE (03) You pay only $3.99 

Reg. Rate: 12 Issues for $7.98 

FLYING (04) You pay only $6.99 

Reg. Rate: 12 Issues for $11.98 

HANDY ANDY (57) You pay only $5.88 

Reg. Rate: 10 Issues for $7.95 

MECHANIX ILLUSTRATED (28) You pay only $5.96 
Reg. Rate: 18 Issues for $8.47 

MONEY (29) You pay only $9.95 

Newsstand Rate: 10 Issues for $12.50 

NEWSWEEK (44) You pay only $12.50 

Newsstand Rate: 25 Issues for $25.00 

PLAYBOY (34) You pay only $12.00 

Newsstand Rate: 12 Issues for $19.00 

POPULAR ELECTRONICS (06) You pay only $6.99 
Reg. Rate: 12 Issues for $9.98 

POPULAR PHOTOGRAPHY (07) You pay only $4.99 
Reg. Rate: 12 Issues for $9.98 

PSYCHOLOGY TODAY (08) You pay only $7.00 
Reg. Rate: 12 Issues for $12.00 

SPORTS ILLUSTRATED (38) 

You pay only $9.75 for 25 Issues 

Newsstand Rate: 25 Issues for $25.00 

Basic annual rate: 52 Issues for $20.00 

STEREO REVIEW (11) You pay only $3.99 

Reg. Rate: 12 Issues for $7.98 

TIME (40) You pay only $12.50 

Newsstand Rate: 25 Issues for $25.00 

TV GUIDE (41) You pay only $7.39 

Lowest Available Rate: 32 Issues 


PS сог test & driving report 


After each hot and cold stop during 
brake testing, we measure the tempera- 
ture of the front-brake rotor. Ford and 
Plymouth had 100+ + efficiency. 


results were no fluke. The Gran 
Fury showed acceptable reactions in 
this emergency maneuvering test, 
but the Ford was only marginal. 

It doesn't take long to notice 
the difference that body size makes 
between the Chevy on one hand 
and the Ford and Plymouth on the 
other. Chevrolet is more than 10 
inches shorter in overall length, and 
narrower than the other two models 
by almost four inches. 'This makes 
a significant difference in driving. 
Chevy passed our low-speed man- 
euvering test with highest marks, 


NOISE-LEVEL TESTS 
Interior noise is measured in deci- 
bels on the A scale on our standard 
General Radio sound-level meter 
applied under three sets of condi- 
tions. A reading of 50-dBA is like an 
average residence. A 60-dBA read- 
ing is like a large store; 70-dBA, 
like a freight train going by 100 
feet away; 80-dBA, like a pneumatic 
drill at 50 feet. 

70 


65: 


Ford Chevrolet Plymouth 


E 30 mph L 60 mph 
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Battery in the Caprice is sealed, no-fill 
variety. Viewing window in top of bat- 
tery lets you check battery condition. 
Other two cars have standard batteries. 


too; the larger bulk of the Ford 
and Plymouth worked to their dis- 
advantage. You can't match cars of 
unequal size in maneuvering tests 
and expect the larger cars to keep 
up. Bigger size, along with a less 
controlled chassis, worked against 
Ford and Plymouth. 

* Acceleration. Caprice scored 
the best acceleration times, and also 
had the best fuel economy. While 
Caprice Classic is by no means an 
economy car, its 22-mpg highway 
figure is commendable, and does 
show that Chevy is moving in the 
right direction. Ford and Plymouth 
scored very poorly, with neither 
achieving mileage good enough to 
warrant a numbered ranking in our 
box. 

© Roominess. We found all three 
cars have the kind of room big cars 
are noted for. 'Three of us, ranging 
in height from 5'10" to 6'4”, rode 
in the front and back seat of each 
car. We found head and knee room 
in all three cars to be adequate. 

With these cars, the back seat 
isn't just a place to throw pack- 
ages. You can sit in it. The drive- 
line hump in the Chevy is more 
obtrusive than in the Ford or Ply- 
mouth, but otherwise the three cars 
are pretty much equal in interior 
room. 

* Noise. Ford Motor Company 
products have led in noise control 
for a number of years. So we were 
surprised to find that the Chevro- 
let did a little better than the LTD 
Landau in individual noise-control 
tests. You need a sound-level mea- 
suring instrument to tell the dif- 
ference, though. Our test Plymouth 
Gran Fury did not have the premi- 
um sound package available (stan- 


dard in the Gran Fury Brougham). 
But past experience leads us to be- 
lieve that the Brougham is almost 
the equal of the LTD Landau and 
the Caprice Classic in this feature. 
It is reasonable to expect that the 
rating of 3 it achieved in the noise 
tests would rise to 4 if the Brough- 
am model were tested. 

* Ford. The Landau model has 
most of the luxury appearance fea- 
tures you find on the highest priced 
cars, including crushed-velour up- 
holstery, heavy appliqué trim, wide 
use of wood-grain trim on the in- 
strument panel and doors, and a 
multitude of gauges and warning 
lights. This car has the most ex- 
pensive feel inside, and that is re- 
flected in its $8565 price. Caught 
leaning the wrong way by GM's 
switch to a smaller size in the Ca- 
price line, Ford will continue to 
build the current body for another 
year or two. But eventually it will 
downsize its big cars, too. 

© Chevrolet. We've noted the im- 
provements in handling, mileage, 
and performance due to the reduc- 
tion in size and weight (about 685 
pounds lighter than last year’s). 

Running gear is pretty much a 
carry-over from last year, but the 
lighter weight and reduced engine 
size (the 454 and 400 engines were 
dropped) have made possible a 
lighter transmission (by 35 Ib.) and 
smaller axles. Reduced spring rates 
and modified suspension geometry 
allow the car to retain its plush 
“big-car” ride. 

Doors have reduced tumble home. 
This allows the car to be narrower 
externally, without giving up use- 
able passenger space. Because the 
doors are straighter, they don’t 
have to be as strong or heavy, and 
lighter hinges can be farther apart. 

ө Plymouth. The Gran Fury is 
almost a forgotten car in a market 
dominated by Ford and Chevrolet. 
But big-car buyers may be missing 
a bet if they overlook the top Ply- 
mouth sedan. Until the introduc- 
tion of the new Chevy, this was 
the big car most fun to drive. A low 
beltline, and low-placed instrument 
panel plus a relatively high front- 
seat position make visibility about 
the best of any big car. 

The 318-cu.-in. V8 is an out- 
standing engine, but a trifle too 
small for this class car. We noted 
that fuel economy in our highway 
test was not up to expectations— 
the reason is probable overloading 
of the engine during acceleration 
phases of the test route. us 

For specs and test results, turn page 
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7] 8298 FORO PERFORMANCE GUIDE 289 to 429 engs 


Am Know your car inside and out. 


Your car can run better, last longer and get better gas mileage. 


Know how to fix it 
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TOTAL SERV 


-to tune it...to service it...to 
keep it running right, The TOTAL SERVICE MAN- 
your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 
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information 
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9589 OPEL GT 73 covers ай 1900cc models 33.38 | 
9872 PEUGEOT 304 covers a models — 70-73 Fr 


PEUGEOT 504 66 74 c 
PINTO 70 72 covers a 


ers ай models ne dese $7.95 
Occ & 2000cc mode's $6.95 


7 PINTO 73 covers эй 1600cc & 2000cc engines {895 
9830 PINTO 74.76 covers al тое. EE] 
1145 PLYMOUTH inc Belvedere Fury GTX 4971 $898 


3 PLYMOUTH 72:76 Fury VIP. Gran Suburban mols $6.98 
0676 PONTIAC inc Cataina Б vite Ventura 5572. $878 
1650 PORSCHE 356 57 69 covers A BA C models $995 
8336 PORSCHE 911 64 69 covers al moge 3995 
1591 PORSCHE 911 7073 nc 911E 916 SUT 9 
9604 PORSCHE 911 74-76 for al models ine 76912 SI 


1590 PORSCHE 912 65.69 win 1582er engine 
PORSCHE S144 70:75 1700 1800 2000 mos $895 

25 PORSCHE $14 supplement to manual 7123 $3.95 
5208 RAMCHARGER, TRAILDUSTER 74 75 ai models $798 
8190 REBEL 67-70 covers al 6 & VB models 5695 
(0836 RENAULT 8, 10 82-72 covers all models EL] 


0645 RENAULT 18. 17 a TL. TS modes 7174 5985 
1554 RENAULT RYE covers ai ec TETS, ТЕТ —_ 65 738995 
0395 ROADRUNNER & SATELLITE 63 73 ай mode's $6.95 
0860 SAAB 95/96 65.74 covers ай уа models 

98 SAAB 99 69.75 covers al models 

99 SUBARU 70.74 covers al FF. б GL. DL mals 


EE] 
5795 


factory workshop 


itten for use by the do-it-yourself car owner. Cl 
ind easy to follow, yet complete and detailed enough 
even for professional use. You get all the 


uals, Each one is carefully re- 


portant. 
plus hundreds of the best pictures, dia- 


grams, and specifications. 


Telephone orders (516) 676-8043 


(0853 SUNBEAM ALPINE 55-56 МК! 2 3 4 & Raper 
1202 SUNBEAM ALPINE MAS inc Rapier — 65-67 
0845 SUNBEAM TIGER covers ai 260 6 789 models 
0489 TEMPEST, GTO. LE MANS 68 72 ail тобе 
0381 TORINO 68-72 fr ай models inc Ranchero 
8189 TORINO 73-75 ай models mc Ranchero, Fine 


0942 TOYOTA CARINA 71.74 covers all models 
0912 TOYOTA CELICA 70.74 S1 & G1 w BR & 18R-C eng 
0417 TOYOTA CELICA 75 covers al models 

127 TOYOTA COROLLA 68.72 covers al models 
TOYOTA CORONA 65-7: inc Math | 4 cyl models $7.95, 
0754 TOYOTA CORONA Mk 2 72:74 tor al 6 cy magels ST 


0881 TOYOTA НЫД Tor al prckup models 8785 
(882 TOYOTA LAND CRUISER 66-74 covers ali models $7.95 
0687 TRIUMPH STAG 70.74 $9.95 


5 
EE] 
ET] 


1097 TRIUMPH SPITFIRE 62.55 Me ! & Ma 2 mos — $985 
1200 TRIUMPH SPITFIRE 69.74 Mk 3 8 Me mals $995 
1225 TRIUMPH TR2, ТАЗ, ТАЗА — 52 62 EE] 


123) TRIUMPH TI 


TAAA 61/67 covers all models 
7-74 ай mais inc TR2S0 

overs ай coupe 

0384 VALIANT 63-67 covers a models 

6192 VALIANT 68-76 all mals nc Scamp, Signette 

3455 VEGA 70-71 covers all models 


0567 VEGA 72.73 all 140 CID & GT 140 CIO models 
684 VEGA 78.75 covers ай 4.cyider modets 
0755 VOLKSWAGEN BEETLE 54°64 covers all models 
8438 VOLKSWAGEN BEETLE 68-70 ali models 


0929 VOLKSWAGEN BEETLE 71-74 covers ali models $898 
7201 VOLKSWAGEN BEETLE 75.76 Super Beene KG 5685 
8067 VOLKSWAGEN RABBIT, SCIROCCO 74.7: sis 
1547 VOLKSWAGEN BUS 51:60 Camper Transporter $8.95 
1125 VOLKSWAGEN 61-76 Camper, Transporter 

0557 VOLKSWAGEN ance раси 6273 ype 1600 Mas 
9639 VOLKSWAGEN 4116872 411 LE GLE mals. $7.95 
9778 VOLKSWAGEN 412 ail models — 7173 57.95 


0675 VOLKSWAGEN DASHER 73-76 covers ali models $7.98 


1006 VOLVO Рад, РУЗАИ covers ali models st 
VOLVO 120 61.70 ai mas nc 122. 1236] 131 $8.98 
0932 VOLVO 142, 144, 145 66-74 all mals nc SE $895 


9558 VOLVO 164 68-74 for all тосе mc fuel injection $8.95. 
7119 VOLVO 240 75.76 эй modes 57.95 
зала VOLVO P1800 60-73 all mó nc PIB00E, ES 59:95 
8209 WINNEBAGO on 318. 413. 440 cid Dodge chs $7.85 


MOTORCYCLE MANUALS HISTORY & PICTORIAL BOOKS 


0534 BMW twins 55-75 a 500. 650. 750. 900 models 
0607 HARLEY-DAVIDSON twins 59-75 Sportster models 
0612 HARLEY. DAVIDSON twins 59-75 al Gide models 
0888 MONDA XL 72.75 af 70. 100. 125,175, 250,350 mals 
(0386 HONDA twins 68-75 a 350360 mode, 

3754 KAWASAKI singles 66-74 fo a 90 10 250 models 


0726 KAWASAKI four 73-74 covers 900 21 
3753 TRIUMPH twes 63 75 fra 500. 650. 750 models 
3748 YAMAHA 65 74 a enduro, motocross т 80 500сс. 
(0905 YAMAHA fow stroke 70-7428 500, 650, 750 тв. 


MOTORCYCLE ELECTRICAL SYSTEMS 
2 MOTORCYCLE CARBURETORS theory & service. 
1039 MOTORCYCLE TROUBLESHOOTING GUIDE 
0745 MOTORCYCLE REPAIR ENCYCLOPEDIA all bes 
(0554 MOTORCYCLE FLAT RATE MANUAL for эй bikes 
9668 TUNING FOR PERFORMANCE get more & better 
0543 TWO STROKE TUNER S HANDBOOK fo а! bwes 
0619 BOONIE BOOK fine 2»: ot off road nding 
0629 HOW TO WIN MOTOCROSS methods of op pro 


VAN & CAMPER BOOKS 


6329 WOW TO CUSTOMIZE CARS & RODS George Barris $3.95, 
8397 ART o! CUSTOM PAINTING for cars. vans & bies 39.95 
8354 CUSTOMIZING YOUR VAN. Mosi complete book yet $3.85 
‘8444 COMPLETE VAN BOOK сузот f exeo. $5.95, 
8495 НОМ TO LIVEIN YOUR VAN... AND LOVEIT — $8.95 
(8032 VAN conversion plans for Ford, Dodge. Chevy vans ` $9.95 


/8012 VW VAN CAMPER how to convert one эз 
Visit our new retail store at 139 E. 47th St, N.Y.C.. 
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E. S. SCHECHTER & CO. 


8302 CORVETTE: Six to Stingray, tor every Corvette tan $6. 
9629 CORVETTE: The complete history 53-76 sat 

8088 REAL CORVETTE labulous photography ай years $22, 
1282 JAGUAR a complete tory by Lord Montagu .. $5.95 
8070 100 years of Porsche specal factory trute $27.98. 
8476 PORSCHE 911 GUIDE а must for al 911 owners $3.95. 


ROAD & TRACK ROAD TESTS 


0575 ALFA ROMEO 56-75 34 models tested [ТЇ 
0576 BMW 57-75 23 models tested $5.95, 
9674 CORVETTE 54.73 16 modes tested $4.00, 
0580 JAGUAR 26 models tested — 51:72 3650 
0581 MERCEDES-BENZ 52-73 covers 23 models .... 58:50 
(0583 PORSCHE 52.75 35 models tested 57.95 


FREE with every order 


-~.a copy of the car service record 
book. An easy way to keep accurate 
track of every repair, adjustment, 
‘tune-up, lubrication, purchase, etc. 


181 Glen Ave., 
Sea Cliff, N.Y. 11579 


BOOK NO. PRICE 


an 


1 enclose full payment 
СО American Express. С) BankAmericard 


Minimum order $5.00 lj 
Books sped ta all parts U.S.A, & Canada, 
16 


Card 
number 


PLEASE PRINT OR TYPE NAME AND ADDRESS 


‘address 


city 


TOTAL 


state 


$ 


Zip 


| SATISFACTION GUARANTEED OR YOUR MONEY BACK 


PS car fest & criving repor 


REEDER | Ford, Chevrolet, and Plymouth— 
|| | |}, | | | specs, dimensions, and test results 


я 
e à E 
в E 
21 ge 
H a5 E 
DIMENSIONS (inches) 
Ground clearance "E 29 7.0 
Front leg room (max) ...... 418 42.2 421 
Front head room 384 39.0 387 
Rear head room... 370 38.2 378 
Rear leg room (тіп.) 38.0 395 368 
Front hip room . 59.7 55.0 589 | 
Rear hip room . 58.0 55.3 588 | 
Couple distance 35.7 34.8 35.5 
Min. rear knee room 27 37 28 
Wheelbase 1210 116.0 121.4 
Overall height. 54.8 56.0 54.8 
Overall width . 79.5 76.0 798 
Overall length 223.0 212.1 2224 
Front track ~ 17641 618 64.0 
Rear track ... 1 643 60.8 63.4 
‘SPECIFICATIONS 
Engine уре... see ORV VB ону ув ону ув 
Displacement (cu. in./cc) ... 400/6600 305/5000 318/5200 
Compression ratio B.0:1 851 851 
Carburetion Инн BD. 2 bbl. 2 bbl, 
NethpQ rm ..... 173 @ 3800 1453800 145 (9 4000 
Net torque @ rpm. 326 @ 1600 245 @2400 245 @ 1600 
Transmission 3-speed айо.  3-speed auto- — 3-speed auto- 
matic matic matic 
Ane ratio ................. 2.751 3.08.1 2711 
Tire make PAN, General Uniroyal Firestone 
Тие (уре .... | Dual Steel I) Steel Belted Steel Radial 
Radial 500 
Tire size .. А GR70x15 GR78x15 
Steering 2...) ГИ Power- Power-assisted  Power-assisted 
recirculating ball 
Overall steering ratio ....... 22.2: 16.45:1 
= oo E E Turns, lock to lock ... 5 3.16 
Turn diameter (ft.) А 38.8 | 
, Front suspension . Independent, Independent, Independent, 
Ford LTD is the longest of the cars, at 223 inches. Plymouth PM ack мом ЗГА уре with € i 
Gran Fury is almost as long, 222.4 inches. Scaled-down Chev- Mn M reme Gems whorsion” 
rolet Caprice is only 212.1 inches. That shorter length could pa Ж ала — 
make it easier for the Caprice to shoehorn into tight parking per epee essentia E] Malin ERG 
spaces; it also improves handling and maneuverability. E wicoil ^ springs. 
Front stabilizer-bar 
diameter in.) . 0.81 1.06 
i Paame n) 106 0.86 
Performance comparison with selected Brakes gie od Poner Poner 
rake type mE Disk/drum Jisk/drum isk/drum. 
1976 models Brake swept area 
(sq. in) ... 326.0 384.9 
= Fuel tank (gal.) 
s Trunk space (cu. ft.) 
5 Liftover height (in.) 
2 = Curb weight (Ib.) 
9 s & © 2 & FIR weight distribu- 
* a E = a Е Аюв СЫ) sreveergecasnese 
= Е Ы Е Trailer-towing capacity (Ib.): 
Е g 
kJ е c 5 = Ж Tongue weight 
> 8 8 ч Н Gross weight” 
5 99$ e Е 2 9 Basic price... 
э g ig $ E i Price 2s tested 
$ 5 а TEST RESULTS 
= = d = m we Acceleration 0-60 mph 
Ford Torino V8 11 122 153 490 250 65 ar C-RO men 
Chevrolet Chevelle V8 12 135 170 530 264 66 ee 
Dodge Coronet V8 14 140 120 560 260 66 
ырын, 
АМС Matador Vi 12 116 163 530 239 67 isk temperature CP). 
sinter Vn Brake test [hot 60-0 mph 
А Stopping distance (ft.) 
Buick Skylark V6 18 166 138 600 260 68 Pedal pressure (Ib.) - 
Efficiency (% of 1g) - 
Ford Granada 16 12 227 135 582 268 65 tendi ep, A 
(mph 
Dodge Aspen L6 17 195 159 582 276 66 
Volvo 244 L4 19 138 141 600 264 72 TEST CONDITIONS: Ambient temperature 60°F; relative humidity 70 percent; 
barometric pressure 29.9 inches 
Peugeot 504 L4 20 177 153 624 264 68 «мазда with biggest V8 engine, béniy-duty suspension 
Lancia L4 21 132 132 563 268 77 
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THE NEW HEATHKIT CATALOG! 


World’s largest selection of fun-to-build money-saving electronic kits 


"Read about all the exciting new electronic Test Equipment ө Color TV е Hi-Fi 
products you can build yourself — with a 


little help from Heath. Our world-famous ie Auto, Marine and Aircraft Accessories 
assembly manuals guide you every step Digital Clocks and Weather Instruments 

of the way, with crystal-clear diagrams \ H 

and illustrations that show you exactly fi Amateur Radio " 

what to do and how to do it. All you need Electronics Learning Programs 


is a soldering iron and a few ordinary 
tools you probably already have. 


V e Radio Control Equipment 


NN NEN 
Heath Company, Dept. 16-25 Schlumberger 
Benton Harbor, Michigan 49022 


f Please send me my FREE Heathkit Catalog. | am not 
en or on your mailing list. 


your copy ! “~ 


a Address. 
City. State. 


Heath Co., Dept. 16-25, Benton Harbor, MI 49022 | 
CL-611 


“SAY, SVMIOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Driving a FWD 


This past winter | experimented with 
my front-wheel-drive VW Rabbit on a 
snowy parking lot. | wanted to find out 
how it handled in skidding turns, panic 
Stops, etc. It reacts differently from a 
rear-wheel-drive car, but | haven't fig- 
ured out how to control and get out of 
a turn in which the tires lose traction. 
What's the right way? 

John M. Koke, Seattle, Wash. 


As you have already discovered, the 
worst feature of a front-wheel-drive car 
is poor braking in a panic stop when 
you don't have passengers in back. 
Loaded, such a car is just fine. During 
dry-road normal driving it's steady as a 
rock and couldn't be better. But here's 
the hooker. The car has so much lat- 
eral traction that you get to believing 
there's no way it can get away from 
you. But the truth is, it can—with no 
warning, especially with radials. 

When the car starts to skid in a 
turn on a slick road surface, there's 
only one fix. You have exceeded the 
limits of lateral traction and the only 
way you can get it back is to reduce 
velocity or decrease the angle of your 
turn. We could kick that around till 
hell freezes over but the answer would 
be the same. 

So keep in mind your car's limits 
and remember this—if you get in a jam, 
don't give up. Use common sense with 
the throttle and brake, keep steering, 
and you'll be astounded at what it 
can do. 

Other than a brake problem, I'd say 
the VW Rabbit is the safest and best 
handling car l've ever sat in. The nice 
things l've said about it here, however, 
apply only to handling. My experience 
tells me that the VW people had bet- 
ter keep working on the engine and 
drive train. 


How about radials? 


1 want to put radial tires on my 1973 
Volvo station wagon. Do you think this 
is a good move? 

R. A. Manning, Wintfield, B.C. 


1 prefer radial tires. Good radials last 
longer and are safer from a puncture 
end blowout. These are the positive 
points. 

On the negative side, you usually get 
a slightly harsher ride, and some radi- 
als are noisier. And they're a little 
fussier regarding balancing. The big 
negative is a lack of warning when you 
approach the maximum limits of the 
tires' lateral stability. 

In my opinion the only sure radial is 
Michelin. | hate to say that, but we have 
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seen some bad problems with most of 
the U.S.-made radials. I'm sure the U.S. 
companies will solve them, but do you 
want to help them test? 


Poor performance 


My 1975 AMC Hornet has only 5000 
miles on it and is just six months old, 
but it has given me constant problems 
with the electronic ignition and carbu- 
retor—spluttering, stalling, backfiring, 
and slow acceleration, Repeated repairs 
last for short periods and still leave 
me with a sluggish car. Gas mileage 
is no brag, either. 

I want to put a regular ignition sys- 
tem in, but AMC says ! can't. They 
claim it won't meet the government 
emission requirements. I’m not con- 
cerned about the warranty—just better 
performance and emissions. 

Ralph Snyder, Houston, Tex. 


Don't change back to points. What you 
have needs checking for correct wiring 
and proper voltage input. Look for bad 
connections with plug-in terminals, and 
see if the electronic controls are in an 
area that gets over 150°F. Check po- 
larity and grounding. 

1 believe you also have carb prob- 
lems. Check the float level, and the ac- 
celerator-pump adjustment. You may 
also have trouble in the fuel-transfer 
system from off idle. | doubt you can 
do much of this yourself. You need to 
find a shop that has the ambition and 
equipment to track it down. Spitting is 
caused by too lean a mixture and/or 
late timing. Backfiring is caused by a 
rich fuel mixture or improper ignition 
timing. Backfiring also has an outside 
chance of being caused by a sticking 
valve or bad lifter. 

Stalling is usually from improper air/ 
fuel mixture at idle—it could be either 
way, rich or lean. Sluggishness can be 
caused by any combination of the 
above. 


Which synthetic? 


Is it all right to use synthetic oil in 
my 1974 Oldsmobile Cutlass Supreme 
350? | heard that synthetic oil can get 
through the gaskets much easier than 
regular oil. | use 10-40 Valvoline now, 
and have changed oil and filter every 
3000 miles since the car was new. 
Robert C. White, Hammond, Ind. 


Of the synthetics now available, Mobil 
1 is the only one that's been well test- 
ed. Follow the suggested change 
schedule, and you shouldn't have any 
trouble with it. 

1 may sound like I'm on Mobil's 
payroll, but l'm not. There are other 


good synthetics, but 1 don't have 
enough current data to recommend 
them—in spite of what you might have 
seen in recent ads. 


A hot question 


How critical is engine temperature? | 
have a '73 six-cylinder Chevelle Mali- 
bu. Recently | had to replace the ther- 
mostat. The service manual calls for a 
195°F thermostat. 

This all took place when supply 
stores and local garages were closed. 
Luckily | had a new thermostat on hand 
that would fit, but it was only 180°. 
Not wanting to run the engine without 
a thermostat, | installed the 1€)°. There 
has been no noticeable change in the 
engine's performance. Should ! replace 
the 195° thermostat? 

Howard Lester, Philadelphia, Pa. 


With the 195° thermostat, there's no 
major water circulation until water in 
the block or engine reaches 195°— 
with the 180? thermostat, 180°. Now 
in theory and in fact, the hotter you 
run your engine (up to a point) the 
more efficient the engine will be in 
thermal efficiency. That means more 
complete burning and more power per 
pound of fuel consumed—which should 
decrease emissions and increase mile- 
age. So, you can decide whether you 
need to put a correct thermostat in. 
195°F is the desired and 220°F is 
the maximum temperature you want the 
coolant in a modern engine. As an en- 
gine and its systems get older, all sys- 
tems lose some of their ability to 
function as designed, forcing you to 
install a cooler thermostat than the 
one originally installed at the factory. 


Wants ride improvement 


| own a 1973 Plymouth Duster, and 
would like the smoothness and quiet- 
ness of a 1976 Cadillac ride. How can 
1 get a better ride without buying a new 
car? How about better shocks? 
Salvatore R. Wilson, Camden, N.J. 


You remind me of the guy who said, 
^| don't want to be a millionaire; | just 
want to live like one.” 

Smoothness and quietness, in one 
word, is pronounced "money." You're 
on the right track. The biggest single 
gain would come from shocks. You 
won't get much improvement by chang- 
ing springs from standard. 

Tires play a big part in smoothness, 
but don't look for it in radials. Quiet- 
ness is gained with sprayed insulation 
and a sound deadener. You'll get a lot 
of quiet by adding sound deadener un- 
der the floor mats and seats. 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot reds, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: “Say, Smokey—," 
Popular Science, 380 Madison 
Ave. New York 10017. Ques- 
tions cannot be answered by mail. 


ONLY DATSUN 


has the small pickup with room inside for long legs and large loads. 


Like most small pickups, 
Datsun’s exclusive King Cab™ has 
a6-ft. bed for hauling stuff outside. 

Unlike any other small 
pickup, it has room for hauling 
stuff inside. Up to 11.3 cu. ft. of 
storage space behind the seats. 

And unlike any other small 
pickup truck around, it comes 
with reclining bucket seats. Plus 
such surprising features as more 
leg space than some full-size rigs. 
Full carpeting. And an extra-long 
wheelbase for smoother rides 

Not surprising, it’s stingy on 


gas. 32 MPG on the open road, 
22 around town with manual 
transmission. Of course, those 
are EPA figures. So your mileage 
may differ depending on the 
condition of your truck and how 
you drive. California mileage 
slightly lower. 


Suddenly 
it's going to dawn on you. 


g 


к= 
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One more strong point: 
King Cab utilizes the same 
all-steel body construction and 
rugged ladder-lattice frame as the 
Li'l Hustler that won the teeth- 
rattling Baja 500. So you know it 
can take a load of punishment. 

If by chance it ever does 
need service, you can count on 
some strong backing from over 
4,000 Datsun service technicians. 

Add it all up and it's pretty 
easy to see why Datsun is 
America's Number One Selling 
Small Pickup 


ON TARGET 


By PAUL WAHL 


Baby Garand 


From its picture, you might mistake this 
rifle for the U.S. M14, a Garand-type mil- 
itary weapon that evolved some 20 years 
ago from the M1 rifle of World War 11 
fame. Actually, it's the Ruger Mini-14, 
а scaled-down version of the M14—6.75 
inches shorter and 3.5 pounds lighter 
than the original. With its 18.5-inch bar- 
rel, the Mini-14 is 37.25 inches long, 
weighs 6.4 pounds. 

A gas-operated semi-automatic, the 
compact carbine is chambered for the 
5.56mm round used in the U.S. M16 
service rifle. This cartridge is available 
commercially as the .223 Remington. 

While the Ruger Mini-14 incorporates 
proven Garand breech-bolt-locking prin- 
ciples, its gas system is a fixed-piston, 
moving-cylinder, self-cleaning design 
developed by Ruger. Feed is from a de- 
tachable box magazine. Five-shot is 
standard, but 10-shot and 20-shot maga- 
zines are available as accessories. The 
rear sight has  one-minute-of-angle 
adjustments for elevation and windage. 


The modified Garand-style stock is made 
of American hardwood, steel reinforced 
in stressed and high-temperature areas. 
It has the same type of curved buttplate 
that is used on the .22 and .44 Ruger 
Carbines, and is fitted with sling swiv- 
els. The Mini-14 can be field-stripped to 
its eight basic subassemblies in a matter 
of seconds—without tools. 

With its very light recoil, the smooth- 
ly operating Ruger Mini-14 is fun to 
shoot. The .223 Remington cartridge is 
generally regarded as inadequate for 
deer hunting; however, it is very effec- 
tive on smaller game animals and var- 
mints—and it's hell on tin cans! Light 
and compact, this rugged autoloading 
sporter is handy to carry in a saddle 
Scabbard or afoot. 

Although Bill Ruger calls his Mini- 
14 “the world's most expensive plink- 
er," | think that, when you compare it 
with other rifles on today's market, this 
well-made and attractive little carbine 
really is a bargain at $200. 

Manufacturer is Sturm, Ruger & Co., 
Inc., Southport, Conn. 06490. 


CO2 saddle gun 


Here's the popular "Old West” look in 
an air rifle. Styled after the famous Win- 
chester, Crosman's Model 73 “Saddle 
Pal” (below) is a self-cocking lever-ac- 
tion repeater with a magazine holding 
16 BB's (also shoots .177 pellets). It 
gets over 100 shots from a Crosman 
CO: Powerlet. 

Weighing 3 Ib. 3 oz., the attractive 
little Crosman 73 is 3434 inches over- 
all. It has a ramp front sight with fixed 
blade and an adjustable open-notch rear 
sight. Price is under $20. The maker: 
Crosman Arms (980 Turk Hill Rd., Fair- 
port, N.Y. 14450). 


Off-season hunting 


Bird-hunting season is just about over— 
except at shooting preserves where it 
generally extends through March or 
April. In most states, the preserve sea- 
son is at least six months long; in a few, 
it's year-round. Birds usually stocked 
are pheasant, quail, and chukar part- 
ridge. Some preserves offer mallard and 
turkey, too. 

A typical preserve will have shooting 
grounds that look like good hunting 
country and will provide birds that are 
full-plumaged and of the same color and 
conformation as birds in the wild. Well- 
trained dogs and experienced guides are 
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available to guests of the facilities. 

Most preserves are open to the public 

at a daily fee based upon the number of 
birds released. Charges vary with loca- 
tion and facilities, but these are typical: 
mallard and pheasant $7 each, chukar 
$5, quail $3.50, with a minimum fee of 
$35 per hunter. A turkey can cost you 
upwards of $50. 
* For a free directory of North Ameri- 
can shooting preserves, send your re- 
quest with a stamped, self-addressed 
envelope to: National Shooting Sports 
Foundation, 1075 Post Rd., Riverside, 
Conn. 06878. 

Big-game hunting is offered at pre- 
serves in several states, among these 
Ohio, Pennsylvania, Tennessee, Texas, 
and Vermont. Game available includes: 
Russian boar, Corsican ram, bighorn, 
Dall's sheep, aoudad, European red 
deer, fallow deer, sika deer, axis deer, 
black-buck antelope, and Spanish goat. 

Deer generally are hunted from Au- 
gust to March; season on other animals 
listed usually is year-round. Hunts are 
guaranteed; you pay for what you kill. 
Fees for exotic game range from about 
$300 to $1500 per head. You'll find ads. 
of big-game hunting preserves in the 
"Where to Go” pages of Outdoor Life. 


Belt and buckle 


Wide belts with big "trophy'"-style buck- 
les are very popular these days, and 
Remington offers a real bargain to users 


of the company's .22 rimfire ammo. 
Buckle, 2%” by 334", in antique brass 
finish, bears the Remington trademark 
and a centered inlay reproduction of the 
firm's first flintlock rifle in antique pew- 
ter color. Handsomely tooled, the brown 
leather belt, saddle-stitched in white, is 
134" wide and comes in five sizes: extra 
small (26-28"), small (30-32"), medium 
(34-36"), medium large (38-40"), and 
large (42-44"). Send the end labels from 
four 50-pack or two 100-pack boxes of 
Remington High Velocity .22 rimfire 
cartridges, together with $6.95 for the 
belt-and-buckle set or $2.50 for the buck- 
le alone, to Remington Arms Co., Inc., 
P.O. Box 9500, Bridgeport, Conn. 


Gun-parts catalog 


World's largest supplier of gun parts is 
the Numrich Arms Corp. (West Hurley, 
N.Y. 12491). The company's vast in- 
ventory includes millions of components 
for obsolete commercial and military fire- 
arms. For $2, Numrich will send you 
the new sixth edition of the big 140- 
page catalog with its many exploded 
views of popular guns. 


Let’s face it, men: Bass bust- 
ing isn’t what it used to be. 
We've made it too soft, too 
easy, too productive — 

too much fun, 

No way we could keep a 
thing this good all to 
ourselves, 


1 1 So now we have lady bass 
busters. And teen-age skiing 


II behind bass boats. And family picnics that feed 
€ оп fresh-caught bass. 

Why don't we at Evinrude do something about it? 
Fact is, we have. We build bass motors that are as 

--- LIBERATED outstanding on the slalom course as they are on a fishing 
run. Compact, tournament-class V-4 fishing motors that are 
quick and strong enough for tournament-class skiing. 
Trim, efficient twins that fit the fishing needs of bass 
fishermen and the budgets of family boaters, 
And motors like this high-performance Evinrude 75 
that combine much of the best of each. 


Just the thing for liberating a bass, or a lass, 


DIVISION OF OUTBOARD MARINE CORP. 


first in outboards 


WE HAVE-A-WAY WITH WATER 


Wind plane 


It can do loops and other fancy 
maneuvers. Two in the air at the 
same time can engage in dogfights. 
Launch up to five and they can fly 
in close formation. And the only 
power comes from the wind. 

These are some of the surprising 
capabilities of an engineless model 
biplane, created by two aircraft 
designers, brothers Dale and Bob 
Wheat (1768 Crestridge Dr., Gar- 
land, Tex. 75042). Their biplane 
kit is a one-eighth scale model of 
the World-War-I-vintage SE-5A 
Scout. The sculptured styrene mod- 
el has a wingspan of 40 inches and 
weighs only 14 ounces. Dale de- 
signed it from copies of the orig- 
inal blueprints. 

The little glider needs an eight- 
mph wind to get aloft. It can usual- 
ly be launched from a T-mount on 
the ground. To launch, you reel 
the 49-pound-test nylon line onto 
a large wooden reel, also designed 
by the two brothers. A static line is 


attached to the end of one wing to 
stabilize flight. A control line is 
hooked to the other. 

The plane soars almost straight 
up into the air, at a rate of about 
2000 feet per minute. Then it lev- 
els off at the desired altitude—ideal 
flying altitude is between 250 and 
300 feet. There are no moving 
parts to control. The rudder is pre- 


set and the plane is controlled only 
by the line. 

The Wheat brothers are now 
manufacturing the model wind 
plane and selling it for $30, fully 
assembled. They’ve also designed 
and built JN-D4 “Jennies”; Sop- 
with Camels and Fokker Triplanes 
are on the drawing board.—Mitch 
Lobrovich 


You've made your mark. 
Now make your Bradley GT. 


Send $1.00 for brochure or $7.00 for Assembly Manual, write to 


BRADLEY. 7669 Wash. Ave. So., Edina, MN 55435. 


BRADLEY, Automotive Division of Thor Corporation, Dept. PS-1 
7669 Washington Ave. So., Edina, Minnesota 55435. 


О Send $1.00 for brochure or 0 $7.00 for Assembly Manual 


Age 


Make it with the Bradley GT sports car kit. The sleek, classic 
Bradley GT is custom-designed for assembly on a Volkswagen 
chassis. So you enjoy the economy and dependability that 
comes from the world's most popular compact...and the style 
and performance that comes from the world's finest car kit. 


You've made your own Б 
mark. Isn't it time to make BRADLEY 
AXDTRIXYXDTUOTB 


your own sports car? 


City State Zip 


Bus. Phone( ) Home Phone( ) 


This Assembly Manual and Bradley GT may be charged to your 


BankAmericard. 


Account No. |. I I 


BACK GUARANTEE ... NEW DOUBLE YOUR MONEY BACK GUARANTEE . .. NEW DOUBLE YOUR MONEY BACK GUARANTEE 


NEW DOUBLE YOUR MONEY BACK GUARANTEE 
WE WANT YOU TO TRY OUR KIT!!! 


Due to the accumulation of years of experience with many thousands of installations, we can now offer for the first time 2 
a Double Your Money Back Guarantee if you are dissatisfied with the Vulcan Lifetime Kit as installed in your faucet. С 
There is no time limit on this double your money back guarantee. The Double Your Money Back Guarantee is good for г 
one basic eight seat and washer kit per customer, purchased after December, 1976. It's guaranteed to work on any con- ^ i: 
ventional faucet or we'll refund double your money back — that's $19.90 refund on the $9.95 basic kit. Multiple kit $ 
orders and extra seat and washer sets carry our standard no-time-limit satisfaction money back guarantee. 


In order to qualify for the double your money back guarantee, you must try our kit in your faucet. Kits sent back vidis 
out, in our opinion having had a fair trial, will be handled on a standard money back satisfaction guarantee. 


STOP DRIPPING FAUCETS 
FOREVER eB 
With Stainless Steel Q Na 3788876 


If you want to permanently stop a leaking faucet, just changing the washer is not the answer (ask any plumber). > 

Conventional faucet valve seats are made from brass and will corrode, pit and wear out. This is the cause of 90% 2. 

of all faucet leaks! Replacing the washer may work temporarily, but only until it is again chewed up by the bad m 

valve seat. With over 100 different sizes and thread combinations, replacing the valve seat can be both difficult г m 
and expensive — and you still end up with a brass seat — only to start the corrosion cycle again. 


We'd like to share this success story with you 


In 1975, the United States government bought 4,000 sets of seats and washers for the island of a 
Guam where water was so caustic nothing lasted more than about a month. They tested them 
thoroughly and in 1976 ordered 48,000 sets for the Pacific base area. S 


NO PLUMBER — NO SPECIAL TOOLS — NO SPECIAL SKILLS & E] 


With our VULCAN UNIVERSAL FAUCET RESEATING KIT you can stop faucet leaks FOREVER. You get 8 uni- т 
versal valve seats made of high grade surgical stainless steel—the same 304 SL stainless steel used in Atomic reactors 
and submarines. Because of their strength and resistance to corrosion, we offer a no-time-limit Double Your Money 
Back Guarantee. The installation tool which comes with the kit insures that the seats will fit perfectly any faucet 
that uses washers—because the Vulcan stainless seat mounts right in your old seat (you don't remove it). 


These seats come with 8 matching non-expanding universal lifetime mated washers made of Delrin® —a material so tough it is used in making gears. 
With these washers you also end the annoyance of old fashion rubber washers that swell and cut off your hot water—usually right in the middle of 
washing your hands or during a show 


UNSOLICITED TESTIMONIALS HOW OUR KIT WORKS: A Delrin & washer is universal. Does not 
“Please sand me your complete Vulcan Repair Kit. 1 loaned mine to a friend — | special hand tool cuts groove in need to fill up washer holder. Does 
you guessed it — never returned. | used it in my home and have been completely | Vour old faucet seat Wat? wed. side, support 
satisfied. No leaks and it really helps in the night, sleep peacefully now. Thank port; 
you again for freedom from drips.” G.D.W. San Antonio, TX 
I am more than pleased with both the method of installing and the results. 
This is the first time in three years | don't have either a leaking faucet or one 
that swells and cuts off the hot water.” 1.М.С. Woodbridge, VA 
seats and washers, with 
adhesive. You may like to know that ! have installed 4 seats from the original 


Vit and am very vell-pleased and enthusiastic about your product." G.F.M. p^ 
Sunnyvale, CA yA 
% "This item, | have been searching for, for at least twenty years.” A.R.S. 
Cleveland, OH 
“2 


“Your prompt revised instructions saved the day. Works fine! Will be happy to 
Montpelier, VT Surgical € steel seat held in groove with space age adhesive sealant. 


recommend your product to handyman friends and acquaintances." N.S.D. 
Бото бте on P NONE! Td Нарай Киз апа wong | If. vou follow the simple do-it-yourself illustrated instructions that are included 
forward те апо ‚ You've а wonderful item and everybody should with your kit, you can’t go wrong. You can repair any standard faucet that 


have one to conserve water if for no other reason.” H.H.F. Hillsdale, MI | uses a washer and seat — no matter what brand or age. 


^l have been using your universal faucet repair kit, and am amazed at the per i 
e Бент ны а таен о анда мат and masher sere | THE VULCAN BASIC KIT CONTAINS: 8 stainless seats, 8 mated Delrin 
Дене find enclosed check for TZ addio sets” НОМ, Apt. Не Mor. | washers, installation tool, adhesive sealant, illustrated instructions and Double 
Your Money Back Guarantee. The price of the kit — enough to repair 8 single 
ago | supplied all the faucets in my house with your seats and | faucets is only $9.95 PPd. Vulcan Mfg. Co., Box 33, 337 N. Fisher, Grand 


has had a drip since. Now, 1 has 
are non ad a aaae pyc ed ста Valley, Colorado 81635. 


. 1 am enclosing my check for an additional dozen | ATTENTION: Apartment House Managers, Plumbers, Motel & Hotel Men: Send 
sets.” S.B.C. Montague, CA us a couple of old seats; we'll mount two Vulcan seats FREE as a demonstration. 
* MAIL THIS NO-RISK COUPON TODAY — KITS MAILED SAME DAY ORDER RECEIVED ****** 
Please rush! VULCAN MFG. CO., Box 33, Dept. PS77, Grand Valley, CO 81635 
O Vulcan Basic Reseating Kit — Includes 8 stainless seats, Enclosed $ 

8 Delrin® washers, 1 tube adhesive, installation tool, d 
illustrated instructions — $9.95 PPd. D ee MASTER CHARGE [] ш BANKAMERICARD = 
C Vulcan Reseating Kit for 14 installations — includes Full Card No. : 


basic 8 seat kit as above PLUS 6 extra stainless seats, 6 (Check 


extra Delrin® washers, 1 extra tube adhesive — 
$12.70 Ppa. аи dis ý Bank No. (Master Chg. only) Exp. Date 


**Canadian Customers: Please order from OPTIMUS, C.P. Box 178, Succ. 
Postale Brossard Station, Brossard Quebec, Canada. Add 20% to prices at left. 


а мэм“ 


, NEW DOUBLE YOUR MONEY 


wuwno 32V8 АЗМОЙ H 


.. NEW DOUBLE YOUR MONEY BACK GUARANTEE. 


^' ЗЭІМУНҮПО 32V8 A3NOW HNOA 


. NEW DOUBLE YOUR MONEY BACK GUARANTEE . 


AINON УПОА 318n0G MIN ^ 


check or money order, Charge to my: 


O Vulcan Reseating Kit for 20 installations — includes 
basic 8 seat kit as above PLUS 12 extra stainless seats, 


12 extra Delrin® washers, 2 extra tubes adhesive — 
$14.90 PPd. НАМЕ 
C] Stainless seats with matching Delrin® washers, 2 tubes ADDRESS 
adhesive — $4.95 per dozen sets, PPd. civ STATE zip 


| understand that my money will be immediately refunded if | am not 100% satisfied. | get double money back refund on the basic B seat 
kit if | actually tried it in my faucet and it doesn’t work for me. 


=. Used in Thousands of U.S. Homes & Businesses sseneessesnen 


БОРАТ 


From Britain: 


Four new 
electrics 


Electric taxi (above) has 
front-wheel drive. It’s 
shorter than a regular 
London cab, but has the 
same head room. Domed 
roof of limousine (right) 
opens for ventilation. 
Both cars have a built-in 
bumper step. 


Clean, quiet, cheap to run, and easy 
to maintain — these are the hall- 
marks of its new line of electrics, 
says Britain's Lucas Industries. АП 
four— a nine-passenger minibus, 
Seven-passenger limousine, cab/ 
chassis prototype, and a taxi—are 
modifications of earlier prototypes. 
London cabbies test-drove the taxi, 
and the British Post Office use- 
tested the electric version of GM's 
Bedford CF van, which is the basic 
model for the other three vehicles. 

The new electrics have a 50-hp, 
216-volt, CAV Limited motor, 


which is transverse-mounted at the 
front of the taxi and rear-mounted 
on the others. The four also have: 
* A single-charge range from 70 
to 140 miles, depending on use. 


Contoured seats in minibus (above) 
have space underneath for hand luggage. 
Underside of the rear-wheel-drive elec- 
trics (right), has battery pack in middle, 
motor and transmission behind rear axle. 


POPULAR SCIENCE 


ө Top speed “in excess of" 50 


* Acceleration from 0 to 30 mph 
in 14 seconds when fully loaded. 

* Low-friction, two-stage, Morse 
Hy-Vo chain transmission. 

@ Electronic speed control from 
solid-state, high-speed chopper 
switches that vary motor voltage. 

@ Regenerative braking system 
in which the motor recharges the 
battery during deceleration. 

* Lead-acid battery pack housed 
under the body in a detachable, 
stainless-steel tray. 

Lucas is developing automated 
systems and predicts that battery- 
exchange time will someday equal 
the time it now takes to fill up a 
gas guzzler.—Susan Renner-Smith 


65,000 more technicians m 
needed by 1980* 


Learn Air 

Conditioning, 
Refrigeration 
and Heating. 


Learn at Home With NRIs 
Master Course Program 
In Your Spare Time 


Start a well-paid career in the 
field of air conditioning, refrigera- 
tion & heating with practical at- 
home training from NRI. The NRI 
program was developed with tech- 
nical assistance from the York 
Division of the Borg-Warner 
Corporation and it uses bite-size 
texts, fine professional instruments 
and tools, and "hands-on" kits 
to make learning easy. 


Air Conditioner System 
comes with Course for 
Trouble Shooting. 


You get a Circuit Demonstrator, 
Control Simulator, tubing and 
joint-making demonstrator, leak 
detector, system analyzer, and a 
window air conditioner unit for 
hands-on experiments. 


ional Resident Training 
at Famous York Institute 
Graduates of the Master Course 
may take advanced work at the 
world-famous York Institute 
Resident School at no extra 
charge. Working with expert 
instructors you will receive 
practical experience equal to 
months of on-the-job work. 


Send for your 
free catalog. 


dust check the card p. 
opposite. No salesman 
will call 


Approved for career _ 
training under 
GI Bill. 


7 U.S. Dept. of Labor Bulletin 1824 


Only NRI gives 
you this 25” designed- 
for-learning 
Color TV...plu 
complete Qua 


Audio Center! 


enrolled by mail only. The sav- 
ings are passed on to you in 
the form of low tuition fees, 


Two home training schools give 
you a hobby-kit Color TV to 
assemble. Two others give you a 
commercial set right off the shelf. 
Neither was designed to teach 
you how to repair Color TV's. 
Only NRI invested the time and 
money to design equipment with 
learning in mind! 


No other home training school 
gives you both a solid state Color 
TV and SQ" Quadraphonic 
Receiver complete with four 
speakers...all in one course. In 
fact, to even match this kind of 
thorough training at another 
School, you'd have to take an 


" Trademark ot CBS, Inc. 


extra course costing hundreds of 
dollars more. And only NRI 
courses in Color TV/Audio servic- 
ing let you learn on equipment 
designed specifically for training. 


It's the only way you can (1) get 
the feel of typical commercial cir- 
cuitry, (2) learn bench techniques 
while building complete units from 
the "ground" up, (3) perform 
over 35 "'in-set" experiments dur- 
ing construction, and (4) end up 
with a 25” diagonal solid-state 
Color TV with cabinet and a 4- 
channel Audio Center. 


NRI passes the savings on to you 
NRI engineering eliminates the 
cost of buying from an outside 
Source. We pay no salesman's 
commission. Students are 


extras like the TV's console 
cabinet and the Quadra- 
phonic System; professional 
test instruments like a 5” 
triggered sweep oscillo- 
scope, CMOS digital fre- 
quency counter, and 
integrated circuit Color 
TV pattern generator. 
You can pay hundreds 
of dollars more for 
Similar courses and not get a 
nickel's worth more in training 
and equipment. 


More know-how per dollar 


It all boils down to the quality of 
training you get for your money. 
In our 62-year history, more than 
a million students have come to 
NRI and we're fully approved for 
career training under the С.І. Bill. 
We know the right way to make 
hometraining pay dividends for you. 


Some of those “right” things are 
bite-size lessons to ease under- 
standing and speed learning... 
personal consultation, and prompt 
grading of all tests... full-time 
staff of engineer /instructors to 
help if you need it...the right kind 
of kits and experiments to give 
you hands-on training...and fully 
professional programs oriented to 
full or part-time career needs. 


Also CB, Computer, & Other 
Courses 


NRI offers not one, but five TV/ 
Audio servicing courses so you 
can tailor your training to your 
budget. Or you can study other 
opportunity fields like Digital 
Computer Electronics, Citizens 
Band Radio, Communications, 
Aircraft or Marine Electronics, 
Mobile Radio, and more. Send for 
your free catalog and see for 
yourself that no one gives you 
more training and equipment for 
your dollar. There's no obligation 
and no salesman will call. 


If card is missing, write to: 


NRI. 


| BE NRI SCHOOLS 
W,!| sli McGraw-Hill Continuing 
e ° Education Center 
“ab jg 3939 Wisconsin Avenue, 
Ea NIE Washington. оС. 20016 


Novelty х 
calculators -ò 


just 
problem solvers 


—more than 


WRISTWATCH 


Calculators? Sure, but they also serve as 
billfolds, make notes, and tell the time 


By JILL SMOLOWE 


Ever consider wearing a calculator on your wrist, or 
writing a letter with one? Both are possible with some 
new calculators that are also cleverly designed pens and 


BILLFOLD CALCULATORS сап hold 
your credit cards besides adding up the 
charges. Trio shown opposite are the 
Rockwell 24K (left), Radofin (rear), and 
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Arizona (right). The Rockwell has re- 
chargeable batteries and costs $34.95. 
The Radofin 1720 costs $60 in leather 
case, $40 in vinyl, as does the Arizona 


watches. They’re among the new dual-purpose calcula- 
tors that double as billfolds, clutch purses, women's 
compacts—even cassette recorders. While flashier in ap- 
pearance, these novelty calculators perform the same 
function as most standard desk-top or pocket-size mod- 
els. In addition, they provide room for credit cards, 
pens, mirrors, change, and checkbooks. Shown here are 
some of the more useful ones. us 


CB 20. All fit inside a coat pocket. 


CLUTCH PURSES for women include 
calculators, too. Shown are the Rock- 


LLFOLDS 


well 24MS (left) and Arizona CB 30 N 
(rear). The Rockwell comes in a vinyl 
case and costs $34.95. The Arizona 
purse is $60 in leather (shown here) 
and $40 in vinyl. Both have credit-card 
holders, but are too bulky to fit con- 
veniently in a handbag. More compact is 
Qualitron Corp.'s La Femme (right). It's 
encased in a rough-finished fabric cover 
that has a mirror on the back; it costs 
$19.95 


WRISTWATCH CALCULATOR does 
computations, also gives time and date 
Calcron watch/calculator is the most 


complex of its type, offering 17 functions 

including many scientific ones. The 
LED readout has a nine-digit display 
Despite its many functions, the calcu 
lator face measures 34 by one inch. You 
get it all for $600. 


PEN CALCULATOR from Calcupen has 
five “teetertouch”’ keys; each is used for 
four numbers or functions, depending on 
the way you tilt the square keys. While 
the four-in-one design is a clever idea 
actual performance is awkward—so is 
writing with the thick pen. The brushed- 
aluminum device costs $79.95 


CASSETTE RECORDER 


CASSETTE RECORDER CALCULATOR 
is made by Hanimex. The compact unit 
measures 5-3/16 by 234 by 1% inches, 
and uses micro-mini cassettes. The cal- 
culator performs four basic functions, 
plus square root. Suggested list: $99.95. 


COMPACT CALCULATOR made by 
Sharp is only 34-inch thick when folded 
to fit a pocketbook or shirt pocket. It 
weighs four ounces with two silver- 
oxide batteries. The compact EL-8009 
has an eight-digit liquid-crystal display 
and performs four functions. Price: 
539.95 
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ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


E. Paul Mink: 
Sun power for 


space heating 


By EDWARD MORAN 


Paul Mink is every exception to 
the rule. Few homeowners who get 
into solar energy install a total 
Space-heating system from the 
start. Many prefer to experiment 
with an elementary water-heating 
system before tackling more com- 
plex projects. 

Not so for this Maryland DIY'er. 
And no matter that his 2300-sq.- 
ft. house isn't even oriented on a 
favorable east-west axis. Last win- 
ter, Paul Mink assembled and in- 
stalled a prominent array of 14 
solar collectors across his suburban 
rooftop. Thirty gallons of a 50/50 
water/antifreeze solution flow from 
the collectors to a heat exchanger 
in the basement, where water in an 
adjoining, mammoth  550-gallon 
tank is heated for delivery to boiler 
and radiators. Mink projects that 
his system will cut his heating bills 
in half—maybe more—this winter. 

“I haven't tapped my faucet wa- 
ter into the system yet," he told 
me with a sigh. “Haven’t had the 
time." 'That project is planned for 
later this year, as is a plan to air- 
condition the Mink home with wa- 
ter from a deep well. 

The solar project is really the 
most visible element of an all-out 
energy-conservation plan. Before he 
lifted a solar thumb, Mink rein- 
forced attic insulation with Styro- 
foam; added storm doors and win- 
dows; “outside-vented” his furnace 
[PS, Feb. '76]; even painted his 
white house a redwood hue for 
greater heat absorption. These pre- 
liminary steps cost him about $150. 
The solar project cost about $3000, 
but Mink figures a payback of 
seven years, based on a projected 
annual saving of $400 in fuel oil. 


Making the collectors 


Each collector is a "box" formed 
of 2x4 plywood fitted with an ab- 
sorber plate of 32-ga. sheet alumi- 
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Inventor Mink assembles collectors in 
his workshop (above). Below, because 
of incorrect pitch of roof, collectors had 
to be mounted in frames. All compon- 
ents are available off-the-shelf. 


DRAIN MANIFOLO 
SUPPLY MANIFOLO-— 
HEATING PANEL 


34" FIBERGLASS 
INSULATION 


.025" 
KALWALL 
GLAZING 


HOT SIDE OF BOILER 


DRAIN 
MANIFOLD 


num. Mink piggybacked two 24”- 
wide sheets and folded over their 
edges, which he sealed with silicon 
rubber. This created an envelope 
through which the fluid could drain 
and, of course, absorb heat. The 
metal absorber plate is anchored 
atop 314” of fiberglass insulation 
(see cross-section diagram). 


3 
COLD RETURN LINE PUMP]: 


System’s two separate loops 
are linked via heat exchanger. 
Diagonal component at left is 
cross-section of collector. 


o EXPANSION 
{ТИЙ Tank 


Fluid is injected by a М” pipe 
and drained by a 1%” pipe. Inlet 
and drain tubes are attached with 
Silicon rubber. (All pipes are PVC 
or CPVC.) Initially, 150 feet of 
piping was exposed (that running 
between collectors and basement). 
Heat loss was significant, so Mink 

Continued 


Unique full-function 
8-digit wrist calculator... 
available only as a kit. 


A wrist calculator is the ultimate in common-sense portable 
calculating power. Even a pocket calculator goes where your 
pocket goes—take your jacket off, and you're lost! 


But a wrist-calculator is only worth having if it offers a 
genuinely comprehensive range of functions, with a full-size 
8-digit display. 

This one does. What's more, because it is a kit, supplied direct 
from the manufacturer, it costs only a very reasonable $19.95. 
And for that, you get not only a high-calibre 

calculator, but the fascination of building it yourself. 

How to make 10 keys dothe work of 27 

The Sinclair Instrument wrist calculator offers the full range of 
arithmetic functions. It uses normal algebraic logic (‘enter it as 
you write it’), But in addition, it offers a % key; plus the 


convenience functions Vx; 1/x, x^: plus a full 5-function memory. 


All this, from just 10 keys! The secret? An ingenious, simple 
three-position switch. It works like this. 


1. The switch in its normal, central 
position. With the switch centered, 
numbers—which make up the vast 
majority of key-strokes—are 
tapped in the normal way. 

2. Hold the switch to the 

left to use the functions to 

the left above the keys. 


3. and hold it to the right to 
use the functions to the 
right above the keys. 


The display uses 8 full-size 
red LED digits, and the 
calculator runs on г 
available hearing-aid 
batteries to give weeks 
of normal use. 


cy 


X 


ily- 


Sinclair Instruments Inc. 
6 Commercial Street 
Hicksville, N.Y. 11801 


Assembling the Sinclair Instrument 
wrist calculator 

The wrist calculator kit comes to you 
complete and ready for assembly. All 
you need is a reasonable degree of 
skill with a fine-point soldering iron. 
It takes about three hours to 
assemble. If anything goes 
wrong, Sinclair Instrument 
will replace any damaged 
components free: we 

want you to enjoy 
assembling the kit, 

and to end up with a 
valuable and useful 
calculator. М 


Contents 
Case and display 
window. 
Strap. 
Printed circuit board. 
ches. 
Special direct-drive chip 

(no interface chip needed). 
Display. 
Batteries. 


Everything is packaged in a neat plastic 
box, and accompanied by full instructions. 
The only thing you need is a fine-point soldering iron. 


All components are fully guaranteed, and any which are 
damaged during assembly will be replaced free. 


The wrist-calculator kit is available only direct from 
Sinclair Instrument. Take advantage of this 10 day money- 
back offer. 

Send the coupon today. 


| To: Sinclair Instruments Inc. 
6 Commercial Street | 
Hicksville, NY 11801 


Please send me 
Sinclair wrist calculator kit(s) at $19.95$. 


Sales tax (NY residents) 
Shipping & handling ($2.50 per unit) 
Enclosed is check/MO (payable to 


Sinclair Instruments Inc.) TOTAL $. 
| 
Name | 
Address. l 
City 
State. Zip. 


1 understand that you will refund the purchase price of the kit 
| in full if 1 return it in saleable conditiion within 10 days of 1 
| receipt. 


Burglar . Smoke 
Fire Alarm Catalog 


* Billions of dollars lost annually due 
to lack of protective warning alarms. 


FREE CATALOG Shows you how to 


protect your home, business 
and person. Wholesale 
prices. Do-it-yourself. Free 
engineering service. 


Box 82209 Dept. PS Lincoln, Ne. 68501 


FREE PISTON HEAT ENGINE INVENTION 


available for licensing & engineering de- 
velopment. Modified Stirling cycle. Patents 
issued/pending. Recently improved. Very 
simple design. Two thermally driven part 
models built. Help solve energy crisis. 
Change heat from sun/flame into electricity 
for home/vehicle. 
MARK SCHUMAN 
101 G Street S.W. #516, Wash DC 20024 
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Solar space heating 


[Continued 


insulated the supply manifold with 
polyurethane, and built an insu-| 
lated box around the drain mani-| 
fold. 

At present, 12 of the collectors 
are covered with single-sheet 25-| 
mil Sun-Lite Deluxe paneling 
(from Kalwall, Manchester, N.H.). 
Mink has experimented  with| 
double-glazing and with other plas-| 
tic materials, but is satisfied with| 
the Sun-Lite because of the rela- 
tively low temperatures involved| 
and because he doesn't want to re- 
duce insolation. 'The paneling is at- 
tached to the frame with a strip of| 
L-shaped aluminum and sheet- 
metal screws to provide a good| 
weathertight seal. 

Flow rate is determined by the 
size of the inlet tube. Here, it's 
about a gallon a minute with no| 
head pressure. Supply and drain 
headers are vented to the air, and| 
the supply line has overflow pro- 
visions to the drain line to prevent 
pressure buildup. For safety and 
economy, everything drains down 
when the system is not heating, as| 
at night or on cloudy days. 

On sunny days last winter, when| 
the ambient temperature was in| 
the 20-30°F range, Mink needed to| 
use his oil furnace for only a few 
hours in the morning. Heat stored 
in the tank on such days kept his| 
home comfortable all night. 

“On a good solar day,” Mink 
tells me, “the collectors heat water 
at up to 130° at the rate of 34?F 
for each foot of drop, figuring 
the gallon-per-minute flow. 'This| 
amounts to 207 Btuh per square| 
foot. Considering pressure limita- 
tions, it's a good system!" 

To obtain a set of plans (for| 
space heating, water heating, or| 
swimming-pool heating), send $15 
to E. Paul Mink, 1400 Dennis Ave., 
Silver Spring, Md. 20902. To ask 
a specific question (free), enclose 
a stamped, self-addressed envelope| 
with your query. йз 


Your idea may bring you $200 


Each month, we'll present a project developed| 
by a PS reader and pay the inventor $200. 
Ideas not suitable for this series might be| 
purchased at regular rates for use elsewhere 
in the magazine. 

To enter, send us black-and-white glo: 
(one photo should show you demonstrating 
your device) plus pertinent text and sketches. 
Write your name, address, and Social Security, 
number on each item. No material can be re- 
turned unless you enclose a stamped, self. 
addressed envelope. 

Since space won't permit us to present 
projects in detail, we'll expect inventors to 
answer any reasonable query from readers, 
if it's accompanied by a stamped envelope. 

Mail entries to Energy Adventure, Popular 
Science, 380 Madison Ave., N.Y., М.Ү. 10017. 
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Dust cover, Realistic-by-Shure magnetic cartridge 
included in a low discount price. No extras to buy. 


“Everything” starts with a Nem m = 

cartridge — because that's : MITT 
where your signal begins. 

The Realistic® LAB-300 чар IU Lum 
includes a superb, elliptical- 

stylus model, performance- 
matched to the tone arm. It's our 
top-of-the-line magnetic cartridge, a 
$44.95-value in itself. 


A superb belt-drive manual. Eliminating the 
complexity of a changer cuts cost and noise, 
and lets Realistic concentrate on getting 
maximum music and life from your 
33% and 45 RPM discs. The 
S-shape tone arm tracks ac- 
curately down to % 
gram. Wow and flut- 
ter: less than 0.1%. 
Rumble: better than 
—60 dB (DIN B). 


With automatic arm 
return. Touch the 
arm only to start the rec- 
ord. At disc's end, an inde- 
pendent mechanism engages 
the arm and shuts off the motor. 
Damped cueing, direct-reading track- 
ing force adjustment and variable anti-skate 
control. 


A look of luxury. Solid and uncluttered. Handsome 
walnut grained vinyl veneer base. Steel-hinged selí- 
supporting dust cover. Precision aluminum, stainless steel 
and chrome tone arm assembly. 


; ' : SOLD ONLY WHERE YOU SEE THIS SIGN: 
Available near you. With over 4800 Radio Shack loca- OUISEE THIS. SIE: 


tions in the USA and Canada alone, you can always find > 
Realistic sales, service and factory parts. So come in and 
find out what an "everything" turntable sounds like — A TANDY COMPANY ө FORT WORTH, TEXAS 76107 


today. Just 159.95*. 


"Prices may vary at individual stores and dealers. 
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Realistic/Miracord-46 Realistic/Miracord-42 
Fully automatic. Umbrella- Fully automatic. Umbrella- у 
Cartridge, dust cover, simulated spindle, cartridge, walnut spindle, cartridge, simulated Cartridge, walnut grained vinyl 


walnut grain base. 99.95* veneer base. 199.95" walnut grain finish. 149.95* veneer base. 99.95* 
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About a year ago, Popular Science edi- 
tors met with a Grumman Aerospace 
scientist named James Yen. The pur- 
pose of the visit was for us to learn 
something about a revolutionary new 
wind turbine Yen had invented, and 
which you see on this month's cover. 
But what impressed us most was not 
the admittedly attractive machine, but 
Yen himself. He was so excited by the 
potential of the idea he was explain- 
ing that he literally couldn't sit down. 
He kept bouncing to his feet to hold up 
drawings, gesture, press his points. 

Popular Science readers have been 
tremendously attracted by stories about 
wind energy in the last few years. And 
we were sure they'd be fascinated by 
Yen's concept. But we were hesitant to 
run a story at the time, because all 
he had then was an idea, a sheaf of 
computer studies, and a small working 
model about a foot high. We decided 
to wait until we had more assurance 
that the apparently important idea real- 
ly did have merit. We got that assur- 
ance recently when the Energy Research 
and Development Administration grant- 
ed Yen about $200,000 to build a big- 
ger model and do further developmen- 
tal work, 

Consulting editor Ben Kocivar had 
been following Yen's work closely, and 
it was he who had the idea that a Yen 
tornado turbine on Governor's Island 
in New York Harbor would make a lot 
of sense. Grumman artist Craig Kavafes 
was also fascinated by the concept and 
produced the first rough sketch that 
evolved into this month's cover. We 
were impressed enough with the idea 
and with his execution of it to ask him 
to produce the finished painting. Ben's 
story, outlining the many important ad- 
vantages that may flow from the tor- 
nado turbine, starts on page 78. 


The President on energy 


A lot has been made of the fact that 
the president who takes office this 
month has considerably more scientific 
background than most who have occu- 
pied the position before him, and that 
he will be the first president able to 
draw on his own knowledge to take ac- 
tion on science and technology-related 
matters. As a naval officer, President 
Carter was involved in the technical 


side of nuclear submarines, and in the 
words of Science magazine, will be “a 
president who knows a Bessel func- 
tion from a Fourier Series." Thus it 
is particularly interesting to note his 
reply to a request last fall by the Amer- 
ican Institute of Physics that he outline 
the energy policy he would pursue as 
president. Here are its main points: 

First priority, says the new presi- 
dent, is conservation. He says he plans 
to encourage mass transit, enact strict 
fuel-efficiency ratings for cars, intro- 
duce  rigidly-enforced energy-saving 
speed limits, devise efficiency standards 
and labeling for appliances, ban utility 
advertising that encourages consumers 
to use more energy, and change rate 
structures that encourage greater use of 
power. 

Mr. Carter says that while he does 
not want to ban nuclear power or stop 
construction of new plants totally, he 
would like to minimize our dependence 
on nuclear energy and try to find other 
solutions. He'd also like to see stricter 
safety standards for nuclear plants, in- 
cluding locating reactors underground 
and in sparsely populated areas. 

We've spent two-thirds of our energy- 
research funds on the breeder reactor 
in recent years, and that should be 
stopped, says Mr. Carter. While breed- 
er research should be continued, it 
should be at a much lower level. Far 
more money should go into getting 
more energy from coal without pollut- 
ing the atmosphere; developing solar 
energy; and promoting other non-nu- 
clear options. 


Progress on energy 


€ The one-megawatt boiler destined 
to prove the solar-power-tower concept 
[PS, Oct. 75] has been successfully 
tested in the world's largest solar fur- 
nace at Odeillo, France [PS, Feb. '70]. 
During the test, 63 mirrors, each 20 by 
25 feet, focused the sun's energy onto 
the ten-ton, eight-foot-tall boiler, rais- 
ing its temperature to 1500°F and 
turning its 200 gallons of water into 
superheated steam suitable for running 
a standard electric turbine. Now five- 
and ten-megawatt boilers are being 
built for testing later this year on an 
actual solar power tower near Albu- 
querque. 


€ Occidental Petroleum Co. has an- 
nounced encouraging new results in 
the in-situ recovery of oil from shale 
[PS, Sept. '74]. Occidental now re- 
ports that it has tried this technique 
in an underground chamber and has 
been producing 500 barrels of oil a 
day at a cost of between $5 and $6 
а barrel. That's less than the going 
price for crude oil these days. Indus- 
try observers say the company may be 
preparing to go into commercial pro- 
duction. 

© Encouraging news toward the har- 
nessing of geothermal energy [PS, 
May '75] from Lawrence Livermore 
Laboratory: There's a lot of energy 
Stored in the hot brines beneath Cali- 
fornia's Imperial Valley, but this min- 
eral-laden hot water causes deposits 
to form in equipment so quickly that 
nozzles and other critical parts can 
be totally clogged in a few hours. Fur- 
ther, the energy is in hot water—not 
steam, though most available turbines 
are designed to run on steam. The LLL 
group has announced two advances: 
First, by treating the brines with small 
amounts of hydrochloric acid, they have 
made a big step toward solving the 
scaling problem. And second, they've 
designed and tested a new turbine 
that may be able to extract energy from 
either geothermal liquids or vapors with 
efficiencies around 70 percent. 

© And for the long term, Dr. Mel- 
vin Calvin of the University of Cali- 
fornia, winner of a Nobel Prize in 
chemistry, says that we may be able 
to get gasoline from trees. There is a 
branch of the plant family belonging 
to the genus Euphorbia, whose members 
produce a milky juice called latex (rub- 
ber is the most important member of 
the family now). Latex is a hydrocar- 
bon, says Dr. Calvin, and all we've got 
to do is alter the genetic makeup of 
some family member so that it can 
produce a hydrocarbon with slightly 
lower molecular weight than latex. 
Then, he says, we'd have a tree that 
could make gasoline. We could harvest 
it with simple refining techniques. 
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Space Shuttle 
Orbiter 


-ready for test flight 


Riding piggyback on modified 747, Or- 
biter 101 will be carried aloft for its 
first test flights. Special tail cone will 
cover three rocket engines on some tests 
to reduce aerodynamic drag. 
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By JIM SCHEFTER 


Struggling for altitude in the hot, 
thin desert air, its massive payload 
pressing down on its back, the modi- 
fied Boeing 747 mother ship staggers 
to 24,000 feet. Explosive bolts blow 
with audible pops. The 747 lurches 
forward and down. Like a baby 
whale cast loose, Space Shuttle Or- 


biter 101 lifts away and is flying. 

But “flying” may be too generous 
a term for what happens next. The 
pilots of the Orbiter, sinking at 
more than 10 feet per second, pull 
up the nose of their unpowered 
craft for a practice flare and “land- 
ing” at altitude. At 18,000 feet, less 
than a minute since free flight be- 
gan, the maneuver ends. It's the 


last chance the pilots have to feel 
out their machine before landing. 

Banking left through a 180-de- 
gree turn, now plummeting at near- 
ly 200 feet per second, the pilots 
lock on to the special microwave 
landing system installed on the 
15,000-foot Mojave Desert runway. 
Onboard computers monitor every 
inch of the descent; a “fly-by-wire” 


avion package that may be the 
most advanced in the world gives 
the pilots precision control down 
the glide path. 

At 24 degrees, this glide path is 
eight times steeper than the slope 
used by commercial airliners. 
Screaming downhill toward the 
runway at 300 knots, the Orbiter is 
pulled into the final flare a mile out 


Launched from the 747 at 28,000 feet, 
the Orbiter will glide to an unpowered 
landing three to four minutes later—or 
less with tail cone off, as at top left. 
Middle left: Huge craft will be delivered 
by truck over back roads in the Mojave 
Desert from Palmdale, Calif., where it's 
being built, to Edwards Air Force Base, 
where tests will be done. Bottom left: 
Rear view of Orbiter shows rocket en- 
gines that will assist Orbiter's launch 
into space—around 1980. Below: Model 
of rear half of solid rocket booster is 
tested to see how hot it might become 
during its tumbling re-entry into the 
earth's atmosphere after the Orbiter is 
lifted into space. Differences in tempera- 
ture—ranging from red hot to cool—are 
made visible by using materials whose 
ultraviolet radiation varies with temp- 
erature. 


and 1900 feet up. At 500 feet the 
pilots drop the gear and pick up a 
normal three-degree glide path. 
Seven seconds later, the Orbiter 
touches down at 175 knots. The pi- 
lots tap the toe brakes gently to 
affirm human command. 
That flight profile, with varia- 
tions from flight to flight, will be 
Continued 
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repeated half a dozen times in 1977 
and 1978. Yet the Orbiter, its air- 
craft ancestry so obvious, will be 
out of its element. It looks like a 
plane, but it isn’t. It doesn’t look 
like a spaceship, but it is. This 
beefy brute of a machine is beyond 
simple comparisons. The Space 
Shuttle is coming [PS, Nov. ’74], 
and it’s going to revolutionize our 
20-year-old concepts about flying in 
orbit. 

With only a few months left be- 
fore Orbiter flight testing is to be- 
gin, I set out to see how the Space 
Shuttle program is shaping up. Al- 
though the Orbiter is only one com- 
ponent of the Shuttle (strap-on 
solid rockets and a huge fuel tank 
to feed the Orbiter’s main engines 
will boost it into orbit), it’s the 
most important element. And now 
it’s a reality. The first Orbiter, 
Number 101, rolled out of its Palm- 
dale, Calif., assembly plant in Sep- 
tember. It will be delivered in Feb- 
ruary to NASA’s Dryden Flight 
Research Center at Edwards Air 
Force Base about 35 miles away. 

A few weeks later, Orbiter 101 is 
scheduled for the first of six un- 
manned piggyback test flights atop 
that modified 747, Then will come 
five more captive flights with the 
Orbiter manned by astronauts. 

Finally, next July, Orbiter 101 
will be cut loose for an approach- 
and-landing test flight, the first of 
eight. For the first five of these 
landings, the Orbiter will wear a 
special tail cone covering its three 
rocket engines. Without the cone, 
aerodynamic drag is so great that 
the 747 can’t get above 24,000 feet. 
Pilots expect to lose 4000 feet dur- 
ing the separation maneuver. With 
the tail cone, the 747 should reach 
28,000 feet, giving the astronauts 
more maneuvering room. 

Only one landing, the fifth, is 
planned for the concrete runway. 


Inside Rockwell plant, where Orbiter 101 is being assembled, 
author Schefter looks on as construction work proceeds. Heat- 
shield silica tiles can be seen on Orbiter’s nose. 
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The rest will use the dry lake bed 
at Edwards. And while the micro- 
wave autoland system will be test- 
ed at altitude, actual landings will 
be manual, using control-stick 
steering. 

Elapsed time from separation to 
landing will be barely four minutes 
—less with the tail cone off. The 
cone cuts the glide path to 14 de- 
grees. Without it, as in the opening 
description, it’s 24—and trickier. 

“The pilot’s going to be real 
busy,” says Rockwell test pilot and 
aerospace engineer Al Moyles. “In 
that landing phase, he has to be 
sharp and proficient.” 

To get inside the Shuttle story, I 
talked with line engineers at Rock- 
well International’s Space Division 
in Palmdale and Downey, where 
the Orbiters are pieced together, 
and to Donald K. (Deke) Slayton 
in Houston, veteran astronaut and 
chief of the flight-test program. 
There have been problems. Most 
have been solved. Some haven't. 
We looked at both. 


Two simulators 


At Rockwell's plant in Downey, 
Moyles started our Orbiter inspec- 
tion in a full-scale mockup and a 
cockpit simulator. For comparison, 
I later visited TWA’s advanced 
L-1011 simulator in Kansas City. 
The differences are subtle and 
striking. 

The Orbiter’s crew compartment 
is spacious, at least as roomy as an 
oversized pickup camper. Its two- 
level configuration can accommo- 
date the three-person crew (women 
and men are likely to fly it) and 
four or more passengers in comfort. 
The flight deck is upstairs and the 
passengers ride below. Horizontal 
bunks, reminders of Pullman days, 
line the right bulkhead. One bunk 
is vertical (in zero-gravity, no one 
will notice). There’s even a head 


First Orbiter off the assembly line, the 101 was rolled out 
to public debut at Palmdale last September 17. Various tests 
will check its systems and functions. 


that is almost normal in appear- 
ance. Anyone with camper experi- 
ence would feel right at home. 

The flight deck looked at first 
like any commercial airliner's. 
Then I began to see the differences. 
There’s a second flight station on 
the rear bulkhead, where the pilot 
can control his craft in orbit while 
operating the long-armed mechan- 
ical manipulator used to eject and 
retrieve payloads. 

The forward control pedestals, 
one for each pilot, are designed so 
that a pilot can maneuver the ship 
about three axes using only one 
hand. For atmospheric flight, the 
pedestal becomes a nearly standard 
stick-type controller. But it was 
the instrument panel that finally 
told me I was in a spacecraft. 

The tape-drive altimeter reads 
from zero to one million feet. 
(Around 400,000 feet, it switches to 
nautical miles.) In TWA’s L-1011, 
the altimeter tops out at 50,000. 
The Orbiter’s vertical-speed indi- 
cator reads plus or minus 3000 feet 
per second. TWA’s shows plus or 
minus 6000 feet per minute. Both 
the L-1011 and the Orbiter have 
air-speed indicators to 450 knots. 
But while TWA’s Mach meter 
stops at 0.999, the Orbiter’s goes 
on to Mach 4.5, then switches to 
feet per second with an upper limit 
of 27,000. That’s about 18,400 miles 
per hour. 

Finally, the Orbiter’s instrument 
panel is set with three large cath- 
ode-ray tube (CRT) displays. 
Each spells out data—in bright 
green printing on a black back- 
ground—from the five IBM com- 
puters on board. A few touches of 
the computer keyboard can change 
displays in an instant. 

The CRT's display data on pay- 
load tests or orbital position; gra- 
phic navigation information, in- 
cluding altitude, latitude, and 


longitude; status of onboard sys- 
tems, and much more. Many dis- 
plays are automatically updated by 
the computers. 

I sat in the left seat and imagined 
landing this machine. Reflexively, 
I reached for the push buttons that 
would lower the landing gear. 
Lights flashed obediently; the simu- 
lated gear were down and locked. 
But when I reached for the gear- 
up button, I was momentarily con- 
fused. It wasn’t there. 

“That’s right,” Moyles grinned. 
“Once those landing gear are down, 
they’re down. You don’t get a go- 
around if you blow your approach.” 


Fly-by-wire 

Without the Orbiter’s advanced 
avionics system, a blown approach 
could be likely. But this fly-by-wire 
system takes over where human re- 
flexes falter. Rockwell calls it 
“closed avionics with man in the 
loop"—all pilot inputs are convert- 
ed to electronic signals and routed 
through computers; there are no 
rods, pulleys, or cables. 

Shuttle engineers are quick to 
point out that fly-by-wire systems 
are not new; some military systems 
are flying. Nor is automatic landing 
unknown; TWA's L-1011 fleet is 
equipped for it. 

But with the Orbiter's landing 
configuration and speeds, reaction 
times, and lack of power, its avion- 
ics system can't really be com- 
pared with any other. The complete 
design includes the ground-based 
microwave-scanning-beam landing 
system that feeds precise positional 
data to the Orbiter's computer dur- 
ing landing. A hands-off landing is 
possible, though astronauts do not 
expect to try one. 

А11 five on-board computers are 
tied to the avionics system. Four 
operate simultaneously in quad- 
ruple redundancy, with the fifth 
monitoring the action. The com- 
puters can be loaded with ascent, 
orbital, or entry programs as need- 
ed. 

Orbiter accelerometers, rate gy- 
ros, and other crucial sensors are in 
sets of three. The computers read 
all inputs, then “vote” to select the 
middle values. Getting the system 
to its state of near readiness has 
taken prodigious engineering talent. 

"Avionics is one of our biggest 
challenges," said Rockwell engineer 
Lou Anderson. “But it's starting 
to work; the problems are being 
licked." 

He cited a nasty glitch in the 
on-board computers, which were in- 
explicably stopping in mid-run dur- 
ing tests at Palmdale. Finally a 


computer was pulled from Orbiter 
101 and brought to Rockwell's Avi- 
onics Development Laboratory at 
Downey. After a week's detective 
work with special IBM test equip- 
ment, technicians discovered a 
single logic line that was activating 
20 to 40 nanoseconds too early (a 
nanosecond is one-billionth of a 
second). 

""The logic event itself only last- 
ed four nanoseconds," Anderson ex- 
plained. *But that was enough to 
shut the whole system down." 

Once the problem was pinpoint- 
ed, IBM did a quick fix and the 
system now operates normally. 


Assembly problems 


Later, as we walked through a 
manufacturing area where many 
Orbiter components are assembled, 
I learned about some equally diffi- 
cult-and less transient—problems 
other engineers had to face. 

Don Keith, structural test man- 
ager, pointed to Orbiter design 
drawings and compared this space 
ship with commercial aircraft. “It’s 
a conventional aluminum-titanium- 
steel vehicle, with very little steel," 
he said. “The Orbiter is 90 percent 
or more standard materials.” 

Much of the craft is fabricated 
from machined structures, some 
milled from six-inch aluminum 
plate eight feet by 20 feet in size. 
The milling process differs little 
from that used in normal air- 
craft construction, with automatic 
machinery creating weight-saving 
pockets and stiffener ridges in solid 
plate. 

And though Rockwell is the 
prime contractor on the Orbiter, 
major structures are built else- 
where. Grumman makes the wings, 
Fairchild the vertical stabilizer, and 
General Dynamics the large mid- 
body. Ultimately everything comes 
together under Rockwell guidance 
at Downey or Palmdale. 

The 10 percent of Orbiter that 
didn't come from commercial or 
military aviation includes a reusable 
thermal-protection system (TPS). 
Three types of protection cover 
Orbiter’s skin: High-temperature 
tiles rated to 2300°, medium-tem- 
perature tiles rated to 1200°, and 
low-temperature sheets rated to 
700°. The first two are essentially 
the same material with different 
coatings; the third is nothing more 
than heavy felt made by a company 
that makes tennis-ball covers. 

“They don’t even stop the tennis- 
ball line for us because that’s where 
their profit is,” commented Bob Ol- 
sen, manager of materials and pro- 
cesses. 


Red-hot cube of silica insulation, de- 
veloped by Lockheed to use as Space 
Shuttle's heat shield, dissipates heat so 
fast it can be held by edges with bare 
hands seconds after leaving 2300° oven. 


But the felt is crucial to the 
Orbiter’s survival. Said Olsen: “We 
have a major problem with the stiff- 
ness and brittleness of TPS tiles. 
That means we can’t let the Or- 
biter’s skin wrinkle or buckle; the 
tiles would crack off.” 

Watch the wings of a commercial 
jet. They sway, ripple, and wrinkle. 
For the Orbiter, that’s not allowed. 
Designers had to guarantee not 
only wing and body stiffness dur- 
ing re-entry, but had to keep a 
strict watch on the thermal-expan- 
sion characteristics of the ship. 
Part of the answer was to put a thin 
layer of that tennis-ball felt be- 
tween the TPS tiles and wings. 

The tiles themselves are almost 
pure silica fiber, so light they float 
in water. Olsen stuck one in my 
hand. It was eight inches square 
and weighed less than my note- 
book. It crackled when I pinched it. 

The fibers are made by Johns- 
Manville. The tiles are fabricated 
by Lockheed-Sunnyvale, then ccat- 
ed with a borosilicate glaze. Tiles 
are rated for 100 missions. 

“Unless they’re damaged by fly- 
ing debris on landing or somehow 
hurt during ground mainterance, 
there’s no tile replacement needed,” 
Olsen said. 

During tests of the thermal-pro- 
tection system, tiles were cycled 
100 times from room temperature 
to 2300°. “The tiles survived fine, 
but we had some coating cracks,” 
Olsen revealed. “There were arru- 
ments about whether or not the 
cracks would hurt. Then somebody 
at Ames Research Center came up 
with a modified glaze that solved 
the whole problem." 


[Continued on page 129] 
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Ап electronic brain 
decides when this six- 
cylinder engine will save 
gas by cruising on three 


By JIM DUNNE 


Detroit, MICH. 
It’s two engines in one. Ford’s dual- 
displacement engine runs on six 
cylinders for power, then switches 
to three for economy. 

The idea isn’t new. An engine of 
this type first went into production 
in 1915, installed in the Schebler 
car. In 1917, the Enger “twin-unit 
twelve” featured a two-displace- 
ment V12 that could be operated 
by a lever on the instrument panel. 
Since then, a number of copies 
have been made. But none has been 
successful. 

Until now. Ford Motor Company 
believes it has the right combina- 
tion to make the idea work. And, 
according to present plans, Ford 
will have the engine in production 
within 24 months. 

Called a "technological break- 
through" by Ford president Lee A. 
Iacocca, the dual-displacement en- 
gine will improve fuel economy by 
10 percent. And that's just the 
beginning. Later, with more pre- 
cise tuning of the system, economy 
can be increased to twice that and 
more, depending on driving condi- 
tions. 

First engine to be converted will 
be Ford's 300-cu.-in. six, which is 
standard in vans and light trucks. 
Dual-displacement engines for the 
family car will come later. 


‘Freewheeling effect’ 
I rode in one of the early test 
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Sometimes its а Six, 
sometimes it's a three. 


Fords... 


two-in-one 


engine 


CONTROL 
SIGNALS 


electronics controls 


Sophisticated 
Ford's dual-displacement engine. From 
sensors, computer gets data on engine 
temperature, transmission gear, engine 


vehicles, a Ford Econoline van. It 
looked like a standard production 
model, and the ride seemed the 
same. The switchover to three 
cylinders was imperceptible from 
inside: The change was noiseless, 
there was no motion surge, and no 
apparent body shake. I noted only 
a free-wheeling effect—it was like 
coasting with the transmission in 
neutral. The vehicle could have 
been firing on six cylinders for all 
I could tell. 

I learned that, during most driv- 
ing, the engine runs on six cylin- 


COMPUTER 


SENSORS 


load and speed, and throttle opening. If 
conditions are right, computer actuates 
control signals that seal three cylinders, 
preventing combustion and saving fuel. 


ders and delivers normal power. 
But when all engine functions meet 
a certain level—usually at cruising 
speeds greater than 45 mph—the 
engine switches to three cylinders. 


Electronic logic 


Heart of the system, according to 
Iacocca, is an electronic module, 
which controls switching from six- 
cylinder operation to three-, and 
back again. The module is about half 
the size of a cigar box and fits un- 
der the hood, close to the engine. 
It has 68 discreet components and 


Valve setups used in Ford's dual-displacement engine are 
shown in this cutaway model (photo, left). Three back cylin- 
ders have conventional valves. Front cylinders have a valve 
bypass system—a solenoid that rotates keyway disks behind 
it to seal valves when engine operates on three cylinders. 
Valve cover is 1%, inches higher to fit in extra parts. The 
switching mechanism for each cylinder (photo, right) has two 
keyways—metal washers with tabs along their edges (1). One 
keyway is for the intake valve (2), one for the exhaust; each 
sits atop a silver tube or sleeve (3) that rests on the valve 
rocker arm (4). During six-cylinder operation, the keyway locks 
the sleeve in place at the center of the rocker arm. The sleeve 
then acts as a fulcrum, or pivot point for the rocker arm, con- 
verting the upward thrust of the pushrod (5) into the rocking 
motion needed to pull the valve open. When conditions are 
right for three-cylinder operation, the computer actuates the 


А. 


solenoid (6), which pulls the keyways open, unlocking the 
sleeves. Now, each sleeve moves upwards with the pressure 
of the pushrod, pulling the rocker arm with it. The reciprocat- 
ing motion of the pushrods is no longer being translated into 
the seesawing motion needed to open the valve. Only the push- 
rod end of the rocker arm moves up and down with the sleeve 
—the other end stays put and the valve stays closed. This ef- 
fectively seals each cylinder. No combustion occurs in the 
sealed cylinders, saving gas. When driving conditions change, 
the computer instantly signals the solenoid, and the mechanism 
reverses itself. The solenoid closes, spinning the keyways to 
the locked position. This fixes the sleeves in place so they 
once again act as fulcrums for the rocker arms. Now, intake 
and exhaust valves are reconnected to the pushrods by the 
seesawing motion of the rocker arms, and the valves open 
and close normally so combustion can take place. 


uses five integrated circuits. The 
module has a logic system that’s 
preprogrammed to do just one job 
—give the signal to switch engine 
modes. 

On the engine itself, all changes 
take place within the valve cover. 
The complete mechanical system 
for switching each cylinder is small 
enough to fit in your hand and 
weighs about a pound. The switch- 
ing unit consists of a solenoid and 
a valve bypass located on top of 
each of the front three cylinders. 

During six-cylinder operation, 
this mechanism lets all valves op- 
erate just as they would in a con- 
ventional engine. Meanwhile, the 
electronic control module constant- 
ly monitors engine functions. When 
five critical conditions are met (wa- 
ter temperature greater than 180°, 
transmission—automatic or manual 
—in third gear, intake-manifold vac- 
uum above nine inches of mercury, 


throttle angle less than 55°, and 
vehicle speed above 45), the com- 
puter actuates the solenoid. That 
closes the valve to three cylinders, 
effectively sealing them. They take 
in no air-fuel mixture and exhaust 
no gases. (This mechanical system 
was developed in cooperation with 
the Eaton Corp.) 

The trapped air inside the closed 
cylinders has no effect on the pow- 
er or emissions of the engine. It 
acts like an air spring, simply com- 
pressing and expanding as the pis- 
ton moves up and down. The 
absence of compression braking in 
these cylinders contributes to the 
freewheeling effect I felt. Only 
compression from the three working 
cylinders is available to act as re- 
sistance during deceleration (see 
graph). 

“Drivers will notice this loss,” 
said James R. Clarke, Ford’s man 
in charge of the project. “But,” he 


noted, “it’s like the period when 
drivers were switching from manual 
to automatic transmissions. The 
coasting effect of automatics was a 
sharp contrast to the slowing effect 
of the manual transmission.” 

For as long as the five critical 
functions are met, the engine will 
remain in three-cylinder operation. 
It will also stay on three cylinders 
when decelerating, until it gets 
down to 25 mph. If the limits are 
exceeded at any other time, the en- 
gine will kick back into six-cylin- 
der operation. If the driver, for 
instance, pushes down on the accel- 
erator and increases the throttle 
angle beyond 55°, the mechanism 
reverses itself: The computer in- 
stantly signals the solenoid, the 
solenoid opens the valves, and the 
engine operates conventionally. The 
whole process is automatic and 
works like a downshifting automa- 

Continued 
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tic transmission. But a time delay 
is built into the system to prevent 
the rapid cycling between six- and 
three-cylinder operation that might 
occur during certain types of driv- 
ing. 


10-percent fuel savings 


Obviously, the system saves fuel. 
You use fewer cylinders, you use 
less gas. The freewheeling effect 
brought on by the inactive cylin- 
ders is also a key to fuel improve- 
ment. Less drag during deceleration 
means that the vehicle travels far- 
ther on the same amount of gaso- 
line. 

The 10-percent saving announced 
by Ford is based on the EPA high- 
way economy test, in which the 
standard engine got 23 miles per 
gallon while the dual-displacement 
came in at 25.3. The figure trans- 
lates into a small but significant 
saving. With fuel at 60е a gallon, 
the cost of running the standard 
engine for 100,000 miles would be 
$2608 (4348 gallons); over the 
same distance, fuel for the dual-dis- 
placement engine would cost $2371 
(3953 gallons) —a savings of $237. 
And, according to Iacocca, that's 
just the beginning. 

He points out that, because of 
the nature of the EPA test, the en- 
gine ran on six cylinders much of 
the time. Thus the EPA results do 
not reflect the full benefits of dual 
displacement. 

Ford also admits that the pre- 
sent engine is slightly less efficient 
when run on three cylinders—more 
gas is used per cylinder because the 
engine is working harder. This has 
an adverse effect on final mileage 
results. In the future, Iacocca pre- 
dicts, more precise tuning of the 
system could double the fuel ec- 
onomy, depending on driving con- 
ditions. 


Why a truck engine? 


The tie-in between economy and 
driving conditions explains Ford’s 
decision to develop the system in 
a truck engine. 

Dual-displacement engines will 
pay off more for truckers than for 
auto drivers. Long-distance truck 
trips are just right for the system 
because the engine can operate in 
the three-cylinder mode for longer 
periods of time. 

And there is a merchandising 
advantage for Ford. As Iacocca puts 
it, the engine “will result in sig- 
nificant savings on fuel, especially 
for fleet owners.” The fleet owner 
is much more impressed by fuel 
savings of 10 percent than is the 
average driver. He is willing to pay 
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more for a vehicle if he knows the 
extra cost will be made up in low- 
ered fuel bills. 

Speaking of costs, Clarke says 
that one of the biggest benefits of 
the new switching technique is its 
low cost. While he won’t quote 
retail prices, he notes: “There’s no 
change below the rocker arm"; so 
the system doesn't affect any major 
part of the engine. 

I couldn't get one Ford executive 
to quote a price for the system, 
which will be sold as an option on 
light trucks and vans. All said 
that bids have not yet been received 
from parts suppliers, so there is no 
way to measure costs. However, 
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Power loss when engine operates оп 


three cylinders is shown by curves. Ma- 
jor cause of power difference: added 
drag from three idle cylinders. 


Clarke does say that the system 
will be “cost effective" From 
Ford’s viewpoint, “cost effective” 
might mean a price of over $200, if 
the actual savings on fuel costs 
cited earlier are taken into consid- 
eration. But from the looks of the 
system, Ford won’t charge any- 
where near that much. I’d say that 
a range of $125 to $150 is more rea- 
listic. 

When can auto buyers hope to 
have dual displacement as an op- 
tion? That depends on two things 
—emissions and “the shakes.” 

Another reason why Ford chose 
to convert the 300 engine is that 
emission standards for trucks are 
more lenient than for cars. That 
gave Clarke and his associates a 
little more leeway in developing 
the system. According to Ford 
tests, the dual displacement causes 
a slight increase in nitrogen oxides 
—though not enough to push the 


engine over legal limits set for 
trucks. But Ford still has to work 
on meeting the stricter passenger- 
car standards. 

Engine shake is an easier prob- 
lem to solve. There is a minor shake 
at some low speeds, which would 
probably keep dual displacement 
out of four-cylinder engines. But 
Ford has already decided how to 
adapt it to V8's, by disconnecting 
the two center cylinders on the left 
bank and the two end ones on the 
right bank. V8 balance is such that 
those cylinders could stop working 
and a major portion of the built-in 
balance would not be lost. And, to 
cancel out any shakes, Ford will 
simply go to softer engine mounts. 
The engine needs no other modi- 
fication for balancing unless an 
idle-speed cutout is added. 


Three-cylinder idle 


That’s the next step in Ford's 
development process. An engine 
adapted for this would be especially 
suited to delivery service. Here 
again, the one big problem is 
roughness. 

Engine shake may not be notice- 
able at speeds of 45 mph or more 
when the engine is turning at 2000 
rpm, but it becomes critical at idle 
speeds that are in the 500-rpm 
range. Ford engineers believe they 
can solve this problem by simply 
increasing the size and weight of 
the flywheel. With more of its mass 
turning, the engine will run more 
smoothly, even at low speeds. The 
bigger flywheel will entail few 
changes other than a boost in the 
weight of the wheel itself. 'That 
could add 10 pounds to the over- 
all weight of the engine, an insig- 
nificant amount, even when added 
to the five-pound total of the other 
parts of the system. 

The advantages would be enor- 
mous: There could be a doubling 
of the 10-percent gains in fuel ec- 
onomy already recorded. 

Ford development engineers fig- 
ure that durability of the system 
will be no problem. Durability test- 
ing is progressing now, along with 
refinement testing to prepare a 
high-production design. 

And, although Ford engineers 
say that the electronic system ap- 
plies only to the dual-displacement 
unit, once it's perfected there 
would be no problem integrating 
it with another electronic system 
that shares monitoring information. 
So, by the 1980's we may all be 
driving cars that feature electronic 
control of fuel delivery, spark ad- 
vance and dual-displacement en- 
gines. us 


scanners 


-radios that keep you 


tuned to the action 


They listen to as many as 
16 aviation, police, and 
fire bands—simultaneously 


By WALTER SALM 


Sequencing lights, digital readouts, 
keyboard entry, punched-card read- 
ers—parts of a computer? Nope, 
they're all part of the new public- 
service-band scanners that let you 
tune in police, fire, aircraft, and 
other action-filled frequencies. 

PSB scanners are a very special 
breed of receiver. You don't tune 
in just one channel at a time; you 
tune in four, eight, 10, or 16, de- 
pending on the model. Push a but- 
ton and the unit begins to se- 
quence—or scan—from one preset 
frequency to another, automatical- 
ly stopping if it detects a signal. 
When the call ends, the scan re- 
sumes. 

You get both sides of a conver- 
sation, even though they're on dif- 
ferent channels, and more than just 
one communication service. You'll 
hear all the emergency calls, as 
well as marine, taxi, aircraft, and 
weather transmissions instantly and 
automatically. 

Not so instant or automatic, how- 
ever, is choosing one. You'll find 
differences in capabilities, operat- 
ing convenience, and features that 
reflect the equally broad range of 
price tags—from $60 to well over 
$300. To pick one, you'll need to 
know what they can—or can't—re- 
ceive, and a little about how they 
operate. The situation scans this 
way: 


Tuning in 
There are three standard public 


SBE Opti-Scan uses special cards for instant preprogramming of ten channels. 


broadcast bands; 
high frequency) which covers a 
range from 30-50 megahertz 
(MHz), Hi-VHF for 148-174 MHz, 
and Hi-UHF (ultrahigh frequency ) 
at 450 to 470 MHz. A fourth UHF 
“Т” band at 470 to 512 MHz is also 
available, but there are few stations 
presently using it. 

As you've probably guessed, not 
every scanner receives all bands. 
Usually, low-cost units provide for 
just one VHF band. Moderate-cost 
receivers add others, and top-of- 
the-line models have all-band capa- 
bility. 

Three methods 


But the number of usable bands 
accounts for just part of the price 
tag—a large chunk of it pays for 
the electronics used to preprogram 


Lo-VHF (very 


the receiver to the frequencies you 
want to hear. At present, three dif- 
ferent preprogramming methods are 
available: crystal-controlled, tun- 
able, and synthesis—a new tech- 

nique, seen on high-cost models. 
On most PSB scanners, crystals 
are used to determine the received 
channel. Crystals are small elec- 
tronic devices which, when plugged 
into a receiver circuit, tune it for 
a specific frequency. As the scan- 
ning circuitry of the receiver se- 
quences, it electronically plugs a 
different crystal into the receiver. 
To scan eight frequencies, for in- 
stance, the unit requires eight 
crystals. Where do the crystals 
come from? You buy them—one 
for each frequency you'd like to re- 
ceive—at about $5 each—and in- 
Continued 
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Notes on scanners 


All pocket scanners use four AA-size 
cells, unless otherwise noted. In most 
cases, the monitor will accept recharg- 
able batteries, and an optional battery 
charger/eliminator is usually available. 
All have four channels, individual channel 
lockout switches, and LED indicator lamps 
to show which channel is being monitored. 
All have squelch controls and volume con- 
trois; some have two antennas for receiv- 
ing both VHF and UHF by the same unit. 


AC: DC scanners 


LEGEND: 


Lo-VHF (30-50 MHz) 
Hi ОНЫ (149 04 Mn 


w= eathar (U.S. Weather Service 162 


A = Emergency Alarm (flood, tornado, etc.) 

HD = Special hazard alarm {part of new 
hazard alarm broadcast system) 

AG + Aircraft/ground band (118-136 
MHz/AM) 

M = Marine band (156.8 MHz) 


Price Ch Hands Modei Price Ch Bands 
4L and 4H channels 
$160 в LH 180 16 HU 
180 8  LHU 8H and BU channels 
Priority chi 20 асе POM Нанова 20 ER 
riority channel, variable scan an ci 
ELECTRA BEARCAT 3000 200 16  LHU 
160 в LH,UTW SBE, Sentinel 
ё 120 6 UH П 180 в  LH,HM 
180 8 гнут 160 160 8 
"e ичига Шигар cgi e у 178 8 н 
hoice of modular bands—pick one 
m 160 8 от м 2 8 — H,UHM 
Choice of modular bands—pick two SURVEYOR | 
FANON—scanfare/COURIER—cop-scan ОР 190 10  LHU 
MB-HL. 145 в LH Priority channel 
Zu d P om тне 
МЕЛЕН TN-800 170 8 — LHU 
GR.1132 Я 8  LHU Synthesized scanners 
Priority channel, kit 
ск! $0 в н ELECTRA BEARCAT 
Kit 101 350 16 — LH, 
MR:1134 100 8 M Keyboard programmed electronic m: 
Kit REGENCY 
нели “ну-8сап” Act W10 330 10 нот 
140 0 L Metal-comb programming 
КЕ Mo 0 m SBE 
Opti- 370 10 нут 
вн 179 10 L,H,U,T Optically scanned plastic card 
E.F. JOHNSON “Duo-Scan” SEARS 
140 в L 61-3639 300 16 — LHUT 
1nd В Hy Optically scanned plastic card 
170 В LH TENNELEC 
180 8 HU MS2 340 16 нот 
LAFAYETTE Memoryscan 
Monitorscan 8 120 в L Keyboard programmed electronic memory 
Switchable scan delay ae 400 16 
Monitorscan 8 LH 
Switchable scan delay 
MIDLAND Pock 
13-930 200 в LH ocket scanner: 
13.934 200 8 HU CRAIG Scanners 
PACE "Scan" 4351 130 4 LH 
10-4L 100 4 L 4352 130 4 
1540 100 £ ot E.F. JOHNSON 
208A 1 8 LH Mini-Scan 4 
216 50 в HU ELECTRA BEARCAT 
308 170 8 LHU БШ) 130 а LH 
PEARCE SIMPSON | 130 4 ug 
Cheyenne8 150 в E FANON/COURIER ” 
Cherokee 180 8 LH VHFL 4 I 
Comanche 200 16 EH UHFH 150 14 T 
RADIO SHACK UHF 130 4 u 
Рго-7В 20 вон VHFHL 135 4 LH 
Pro-77A 1 8 LH GENERAL ELECTRIC 
Pro-14 190 10 CHUT Mobile | 70 4 н 
Pro-16A 230 16 — LH,UT Searcher 
Priority channel, variable scan rate Tunable 
RCA Scan-Aire HY-GAIN 
168300 167 в ни 6246 130 L 
168400 8 L.H,U,T G25G 1; 4 н 
REGENCY 6266 130 4 U 
ACT c-4H/4U 4 LH,U LAFAYETTE 
ACT M-8L 140 в Г ан 
ACT M-8H 140 8 H 
ACT M-H/L 160 8 LH ж iB 
ACT E-BL 140 & t 4 LH 
ACT E-BH 40 в H 4 HU 
ACT EH/L 160 8 LH 
AGTE 10/h/4u 169 10 CHU 
ACT 169 10  LH,U,T,HM 4 LH 
ACT R: 20/6 219 20 L.H,UT 
ACT C/W 50 1 S 4 LH 
CNN ЖЕ is 
Weather alarm, hazard alarm кы RADIO SHACK 
ACT A. .W,HD Fw 190 { d 
ro. 
A eather alarm; hazard alarm A i 3 Ta 
Aircraft to ground, AM only, 118136,.MHz SBE- pocket sentinel 
TMR-2 SBE-9SM 115 4 H 
Weather alarm, marine vir. channel 16 ‘SBE-10SM 130 4 UT 
(A) лн AG SBE-11SM 135 4 LH 
‘or mobile use only TENNELEC 
ROBYN TN-150 100 4 H 
2000 140 в LH TN-450 100 4 U 
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stall them in the scanner device. 

One way around the cost of crys- 
tals is demonstrated in General 
Electric’s tunable scanners. Instead 
of scanning separate crystals for 
each frequency, GE’s units scan 
the settings of front-mounted var- 
iable potentiometers. Each frequen- 
cy received depends on the setting 
of a control. One drawback at pres- 
ent, however, is that this system 
is available only on single hi-VHF 
band models with provisions for just 
a four-channel scan. 


Synthesis—the newest method 


Receivers using this new tech- 
nique employ a variety of special 
tuning circuits that eliminate the 
need for crystals. 

To use, you first consult a booklet 
supplied with the receiver. You'll 
find a special code number for each 
channel the receiver is capable of 
tuning. Just insert the code num- 
bers of channels you want to receive 
into the unit. On some models you 
do this with a keyboard, on others 
with a card reader (more on this 
later). Then the scanner (depend- 
ing on the capabilities of the indivi- 
dual model) automatically scans 
each of the eight or 16 channels 
you've programmed in. 

Such a programmable frequency- 
synthesis circuit has a characteris- 
tic frequency at which one section 
operates. The code numbers you 
punch in are divisors; when you 
enter them, the circuitry divides 
the fundamental frequency of the 
receiver by the proper number ( your 
input) to produce an output fre- 
quency at the frequency of the 
channel you want to receive. 

One synthesizing receiver now 
available works on a slightly dif- 
ferent principle: Tennelec’s model 
MCP-1 uses a microprocessor 
(MPU) integrated circuit. 

The microprocessor is basically 
a built-in code book for the unit. 
You enter the frequency directly 
into the keyboard. The MPU elec- 
tronically selects the correct code, 
and then plugs it into the synthe- 
sizer. 

The second type of programming 
for synthesized units uses a card 
reader. While the actual hardware 
and design may differ from unit 
to unit, the idea is basically the 
same: Instead of programming the 
receiver directly, you program a 
card, which is inserted into the re- 
ceiver. The card is electronically 
read and the receiver is programmed 
for the channels you'd like. 

In Regency's Whamo 10, for ex- 
ample, the card is actually a series 
of metal teeth resembling a pocket 


comb. To program а card, you 
break off certain teeth, leaving the 
others exposed. (The code book 
that’s included tells you which ones 
to break off for specific frequencies.) 
The card is then inserted into a 
special socket in the scanner. As 
with crystals, however, you'll need 
one card for each channel to be 
scanned. (They cost only a nickel 
each.) 

The Opti-Scan from SBE takes 
a different approach. The card for 
this unit is plastic and covered 
with peel-off numbers. Removing 
certain numbers, as directed by the 
code book, exposes holes in the 
card. When the card is placed in 
the reader, optical sensors detect a 
Yght source shining through the 
holes. Their locations on the card, 
determined by the numbers you’ve 
removed, sets the frequency. 

The cards of the Opti-Scan 
are also unique in that they hold 
all the information for program- 
ming all 10 channels of the scan- 
ner. The receiver can be completely 
reprogrammed for a new set of chan- 
nels in just seconds—the amount 
of time it takes to insert a new 
card. 


Operating features 


Once a scanner is preprogrammed, 
the job’s done and, perhaps, may 
never be changed for the life of 
the receiver. For that reason, you 
should consider normal operation- 
al conveniences of equal import- 
ance when you buy. 

All scanners have volume, squelch, 
and channel-lockout switches. (The 
squelch on a scanner not only si- 
lences the receiver between calls, 
but tells the scanning electronics 
a call has ended and to advance 
to the next channel.) 

Lockout switches program the 
scan to miss a particular channel 
and jump automatically to the next 
“unlocked” channel in the sequence 
instead. This is necessary, for in- 
stance, when you have one channel 
programmed for a weather frequen- 
cy that may broadcast continuous- 
ly for 24 hours a day. Without the 
lockout button for that particular 
channel, the receiver would scan 
to the weather station and stop. 
Since there’s always transmission, 
it would never resume scanning. 

An offshoot of this idea takes 
just the opposite approach; it’s 


called priority channel. This fea- 
ture, available on relatively few 
scanners, allows you to program one 
channel with priority over all others. 
In the Heath (model GR-1132) 
scanner, for instance, the priority 
channel is checked for a call every 
four seconds. If one is detected 
during a scan or while the receiver 
is locked onto another transmis- 
sion, the set automatically switches 
to it. The call takes priority over 
anything else the scanner happens 
to be “hearing” at the same time. 

All this is fine, but what if you 
don’t want the thing to scan at all? 
If you like tuning around the dial 
yourself, you can buy one of the 
many scanners that have manual 
control. In the manual position, 
the scanner advances to the next 
channel in the sequence only when 
you push the button. 

The Tennelec MCP-1, using that 
built-in microprocessor, carries the 
manual mode a bit further: You tell 
it what frequency range you'd like 
it to check and the unit does the 
dial-turning for you. It will auto- 
matically advance along the fre- 
quency range, taking note of each 

Continued on page 128 


Tennelec MCP-1 has a built-in micro- 
processor chip that allows you to enter 
а frequency by punching the keyboard. 


GE Searcher pocket scanner is tunable. 
Its four variable controls let you tune 
each of four scanned channels. 


Duo-Scan, from E. F. Johnson, comes in 
two models: Lo to Hi-VHF (shown) or 
Hi-VHF to UHF. Eight-channel scan. 


Whamo 10 from Regency uses metal 
combs to program its synthesizer. It 
has 10 channel, all-band capability. 


Nonvolatile memory IC in this Bearcat 
101 from Electra "remembers" chan- 
nels even during a power loss. 


Scanner from Sears, model 61-3639, 
uses optical card-reading system for pro- 
graming up to 16 different channels. 
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collectors 


How efficient? 


Performance figures are 
finally in on low-cost 
Solaris solar collectors 


By RICHARD STEPLER 


At $4 a square foot, Harry Thoma- 
son’s Solaris “trickle-down” collec- 
tor [PS, Mar. ’74| is a rare bar- 
gain in the solar marketplace. But, 
counter the makers of collectors 
that range from $8 to $12 and more 
a square foot, the Solaris system 
can’t match theirs in efficiency. It’s 
not merely absolute cost you must 
consider, they say; it’s cost per 
Btu gained that counts. Until now, 
there’s been no proof on either side. 
But now, new research from the 
University of Virginia has given 
strong support to Thomason’s 
claims. 

Solaris is a “wet” collector: wa- 
ter simply runs down the surface of 
the absorber plate and collects in 
a gutter at the bottom for transfer 
to the heat-storage tank (see draw- 
ing). More costly collectors are 
“dry” types, in which the heat- 
transfer fluid is enclosed within the 
absorber plate or is carried in tubes 
attached to the plate. In addition, 
these collectors often have a se- 
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lective coating for higher absorp- 
tion, and double glazing. Solaris, on 
the other hand, is simply painted 
black, and is single-glazed. 

Critics of Solaris maintain that 
the system loses too much heat 
from evaporation and condensation 
for it to be an effective solar collect- 
or. Further, they say, solar trans- 
mission is significantly reduced by 
drops of condensate that form on 
the inner surface of the glass cover. 

Performance figures are now 
available for the “trickle-down” col- 
lector. Tests were performed by a 
research team headed by Dr. J. 
Taylor Beard of the Department of 
Mechanical Engineering at the Uni- 
versity of Virginia in Charlottes- 
ville. The researchers mounted 
four-by-16-foot Solaris collectors in 
pairs on two outdoor test stands 
(see photo). Tests were performed 
according to National Bureau of 
Standards recommendations: 

© Panel inlet and outlet tempera- 
tures were measured with thermis- 
tors. 

ө Water-flow rates were measur- 
ed with flow meters. Two flow rates 
were used in the tests: 1.0 and 1.5 
gallons per minute. 

ө Solar radiation was measured 
with a pyranometer. 


© Ambient temperature, humid- 
ity, wind speed and direction, and 
barometric pressure were also re- 
corded. 

The averaged outdoor-perform- 
ance curve for the Solaris collector 
is shown on the graph (line A). 
Curves for other flat-plate collec- 
tors, as a comparison, are also 
shown. The curves show the ef- 
ficiency of the collector at a given 
variable. This variable, delta Т/Т, 
is the difference (delta T) between 
inlet fluid temperature and ambient 
temperature, divided by the inci- 
dence (I) of solar radiation (in 
watts per square meter). Thus the 
units for delta T/I are degrees С 
times square meters divided by 
watts. This rather complex way of 
presenting results cancels out the 
effects of variations in solar-energy 
input (some days are hazier, for ex- 
ample) and ambient temperature 
(the greater the difference between 
air and collector temperature, the 
more heat the collector loses and 
the less efficient it becomes). Thus 
the delta T/I figure lets you com- 
pare one collector directly with an- 
other. 

Dr. Beard, explaining that tests 
were still being conducted, would 
explain the results only by reading 


from a carefully prepared state- 
ment: “Take a system designed to 
operate with a delta T/I, of around 
0.015°С т? per watt, which would 
be an example of a heating appli- 
cation requiring an inlet tempera- 
ture of 35°С and an ambient tem- 
perature of 21°С with a solar inci- 
dence of 950 watts per square 
meter. The Solaris collector is near- 
ly equivalent to the other com- 
mercially available flat-plate collec- 
tors compared in the graph. 
“However, for high-temperature 
applications such as one with a del- 
ta Т/І of around 0.045°С m° per 
watt, which would be an example 
of a solar absorption air-condition- 
ing application, requiring, say, an 
inlet temperature of 90°С and an 
ambient temperature of 30°С with 
solar radiation of 350 watts per 
square meter, a Solaris collector 
does not appear to compare well 
with the other flat-plate collectors.” 


Steep slope 


The increased slope of the Solaris 
performance curve indicates a 
greater loss of energy as the col- 
lector temperature increases. Beard 
believes that this is caused by heat 
losses due to evaporation and con- 
densation and to increased solar 


reflectance caused by the conden- 
sate droplets of water on the inner 
surface of the glass. Research is 
continuing in this area. 

John Yellot, a widely respected 
solar authority at the University 
of Arizona, feels that the tests vin- 
dicate Thomason’s collector: “In 
terms of financial effectiveness, 
Harry outdoes them all by a wide 
margin, since his cost is only one- 
third the cost of those double- 
glazed, selective-surface collectors 
that surpass his in efficiency. 

“There is certainly some loss of 
efficiency at the higher tempera- 


TRICKLES 


A-"SOLARIS" WATER TRICKLE 
B- SELECTIVE COATED STEEL 
PROPRIETARY COATED STEEL 
D-SELECTIVE COATED COPPER 
E-LAMINATED COPPER 
F-SELECTIVE COATED COPPER 


BLACK CORRUGATED 
ALUMINUM PANELS 


DOWN | 
VALLEYS: | 


REFLECTIVE FOIL 
COVERED INSULATION 

A solar-collector test stand at Uni- 
versity of Virginia is shown at left. It 
faces south and has a tilt angle of 60°. 
Mounting surface simulates typical roof: 
asphalt shingles over standard plywood 
decking. To simulate usual attic heat 
losses, stand is insulated on back with 
six inches of fiberglass covered with 
Masonite. Two four-by-16-foot Solaris. 
collectors are shown mounted for testing 
(see cross-sectional drawing above). 
Pyranometer (visible at upper right of 
test stand) measures solar radiation; 
minimum required for testing: 630 watts 
per square meter. 


tures due to the energy involved in 
evaporating part of the water, but 
this is not too serious a matter if 
you run the collectors at the in- 
tended temperatures." 07 


Note: Thomason Solaris solar collectors 
nted. Plans for the system, which inclu 
tor, storage, distribution, plus provision 
for air conditioning, cost $1. A license to build 
one is $40. Both are available from Edmund 
Scientific Co., 300 Edscorp Bldg.. Barrington, 
N. J. 08007. 
FOR FURTHER READING 

“The Thermal Performance of a W: 
le Solar Collector" J. T. Beard е 
12th Southeastern  Seininar оп Therm: 
Sciences, June, 1976, University of Virginia, 
Charlottesville. А 

“Method of Testing for Rating Solar Col- 
lectors Based on Thermal Performance," Cen- 
ter for Building Technology. National Bureau 
of Standards, Washington, О.С 20234 


Averaged outdoor 
performance curve 
of Solaris collector 
is compared with 
five dry flat-plate 
collectors in graph 


at left. Collectors B- 
F (including both 


single- and double- 
glazed units) were 


tested by NASA's 
Lewis Research Cen- 
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Tornado 
turbine 


reaps power from 
a whirlwind 


By BEN KOCIVAR 


BETHPAGE, N.Y. 
As this month's cover shows, the 
skyline of New York and many 
other parts of the country may 
some day boast some most unus- 
ual skyscrapers—perhaps 1800 feet 
high and 600 feet wide. And their 
purpose will be even more unusual 
than their looks. These towers will 
be designed to capture the wind and 


TOP WIND STREAM 


\ Turbine tower has adjustable vertical 


\ vanes open on the windward side, closed 
GOW PRESSURE \ on the leeward. The open vanes direct 


the wind to enter the tower tangentially 
(diagram at left) and swirl around the 
closed leeward side. As air spirals in- 
ward, tracing a smaller and smaller cir- 
cle, its velocity increases (just as a 
pirouetting skater speeds up when he 
draws in his arms) because its angular 
momentum is conserved. A vortex with 
a low-pressure core is formed by the up- 
ward-spiraling air. Exterior air turbulence 
(diagram above) creates additional low- 
pressure areas that augment the vortex. 
Near the base of the tower, in a narrow 
neck, is a vertical-axis wind turbine with 
air inlets below it. The pressure differ- 
ential between the ambient air beneath 
the turbine and the low-pressure core of 
the vortex above it causes a strong up- 
ward flow of air through the turbine. This 
air drives the turbine to generate elec- 
tricity. 


INCOMING 
AIR 


TO FLYWHEELS AND GENERATORS 
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turn it into man-made tornados 
from which we’ll derive energy to 
produce electricity. It’s an intrigu- 
ing scheme that aims to get a max- 
imum of power from small rotat- 
ing blades, thus effectively lifting 
the size barrier on windmills. 

I learned about these tornado 
turbines from a slim, mild-man- 
nered, enthusiastic fluid-dynamics 
engineer, James Yen, at Grumman 
Aerospace Corp. Jim, born in 
Shanghai, got his Ph.D. from the 
University of Minnesota. He showed 
me three small working models of 
his concept. I was impressed. 

The Energy Research and De- 
velopment Administration (ERDA) 
was also impressed—enough to 
grant a $198,000 contract to Grum- 
man so that Yen can develop a 
bigger proof-of-concept model and 
continue his research. 

As we all know, the world is 
rapidly running out of oil and na- 
tural gas. And the flap over nu- 
clear energy is escalating. Obvious- 
ly, if we are to survive the energy 
crisis we must look to new sources 
of power. 

Wind energy is only one of the 
possibilities, but it is plentiful. 
The power that could be extracted 
from the winds in the Great Plains 
region alone is several times the 
present U.S. electrical demand, ac- 
cording to an ERDA report. 

“The problems in harnessing it,” 
Yen says, “are the low energy den- 
sity of the wind, the variability in 
wind speed and direction, and the 
limited unit capacities of conven- 
tional wind turbines.” Yen's tor- 
nado windmill seeks to solve all 
three. 

The most familiar windmills are 
simply giant propellers on a hori- 
zontal axis, with a mechanism for 


25 


keeping the blades turned into the 
wind. An earlier story of mine 
[PS, Mar. ’76], described NASA's 
two-blade machine at Sandusky, 
Ohio, the biggest one now operat- 
ing. A bigger one, with a 200-foot 
propeller, is being planned. But gi- 
ant props have problems. 

Yen and others have pointed 
out that the blades on these wind- 
mills have aeroelastic problems: in- 
herent limits to their maximum size 
—the longer they are, the more 
they tend to shake themselves to 
pieces. The biggest one contem- 
plated will generate only about one 
megawatt in a brisk 30-mph wind. 
Result: It would take many such 
turbines to reach the capacity 
equivalent of a large 100- to 1000- 
MW nuclear or fossil-fuel power 
plant. 

Even vertical-axis windmills, like 
the Savonius rotor [PS, July '74] 
and the Darrieus “eggbeater” [PS, 
May ’75] may not be adaptable 
for really large-scale use. “They 
also encounter severe aeroelastic 
problems with size," Yen explains. 
His tornado turbine does not. 

Yen's concept calls for a large 
stationary tower with a small ver- 
tical-axis turbine at its base. The 
tower will be fitted with adjustable 
vertical vanes that will be opened 
on the windward side and closed 
on the leeward side. A smaller ver- 
sion could be rotatable, with fixed 
slots. Take a look at the diagram 
and explanation on the facing 
page to see how the tornado tur- 
bine works. 


Efficiency figures 


Yen's windmill promises much 
higher outputs than bare turbines 
for a number of reasons. First, a 
conventional wind turbine has an 


Helical pattern of airflow is traced by 
smoke entering at base of tower (far 
left) and tufts taped inside (left). Wind 
enters open slot through windward side 
of model and spirals up to exit at the 
top. James Yen holds another tuft above 
tower to show airflow path there. A sec- 
ond model of tower (below) has movable 
vanes that can open on all sides. Yen 
opens vanes as Kocivar looks on. 


inherent inefficiency: Because the 
wind is continuously slowed down 
in passing through the turbine, the 
maximum power coefficient (power 
output divided by wind-power in- 
put) is only 0.593. This means 
that just under 60 percent of the 
kinetic energy in the wind is the 
most that can possibly be extract- 
ed—in practice, less will be. 

But in Yen's turbine, the low 
pressure of the central vortex above 
the turbine continuously accelerates 
the incoming air below it, allowing 
a greater power coefficient. 

When we tried to illustrate the 
spiraling airflow in the model, we 
first used smoke, but that was not 
entirely satisfactory, as our photo 
(above) shows. So I suggested we 
line the inside of the plastic tower 
with tufts—bits of colored string 
like I use on sailboat sails. Yen 
agreed; the middle photo shows 
the tufts reacting to the air as it 
curls up and out the top. 

The tornado turbine can also 
make use of a much larger volume 
of air than can a conventional wind- 
mill. Yen emphasizes that the pow- 
er output from any system depends 
mostly on its total energy-collect- 
ing area. With a bare turbine, en- 
ergy can be collected only from 
the frontal area of the blades. But 
with Yen's system, the frontal area 
(height times diameter) of the tow- 
er itself is the collecting area, and 
that is more than 35 times larger 
than the frontal area of the tur- 
bines. For the same wind speed, a 
turbine inside his tower can gen- 
erate 35 times more power than 
can a similar-sized bare turbine. 

The improvement in output, says 
Yen, can be much greater yet. The 
suction created by the vortex with- 

Continued 
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When winds are inadequate, tornado 
turbines could produce power from up- 
drafts caused by heat at base of tower. 


in the tower increases the effective 
frontal area of the tower, causing 
it to capture wind from an area 
larger than the product of the tow- 
er’s height and diameter. Further- 
more, peripheral wind streams not 
captured by the tower are forced 
to flow around it, setting up low- 
pressure cores behind the tower. 
These cores help the main vortex 
inside the tower to exit from the 
top, sucking more air past the tur- 
bine (see small diagram, page 78). 

An even more powerful energy 
boost comes from the mixing of the 
wind streams above the tower with 
the vortex. The exiting low-pressure 
vortex draws air from a much 
larger area than just the size of the 
tower’s top. This quickly brings 
the low-pressure vortex back up to 
atmospheric pressure and augments 
the pressure drop inside the tower. 

The tornado turbine has a much 
greater pressure differential across 
the turbine than have standard 
windmills, or even shrouded tur- 
bines. That’s important because the 
power generated by a turbine de- 
pends not only on the kinetic en- 
ergy of the fluid but also on the 
pressure drop across the turbine. 
For ordinary wind speeds (up to 
about 60 mph), the effect of pres- 
sure is theoretically very much 
larger than the effect of wind speed. 
The tornado turbine capitalizes on 
this. 
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In a tower at least 1000 feet high, a 
strong updraft will be created if the 
bottom is 19* F warmer than the top. 


Yen comes up with some rather 
startling final numbers. “The ulti- 
mate effect of the augmentation, 
starting with an initial factor of 
35, may scale up to a factor of 
100 to 1000,” he maintains. 


Practical advantages 


Yen gets excited about the prac- 
tical and economic advantages of 
his tornado turbine as well as its 
promise of greatly increased power 
output. Here are some reasons why: 

€ Since the tower is stationary 
and omnidirectional, it can be 
made in large sizes of lightweight 
materials but still withstand strong 
winds. When the winds get too 
high, all the vanes can be opened 
to relieve structural loading. 

€ Large towers mean large unit 
capacity. This reduces the cost of 
feeding power into utility grids. 

€ The tower can be mass-pro- 
duced in modules on an assembly 
line and erected on location, per- 
haps by helicopters, reducing costs. 

ө For energy storage, the verti- 
cal shaft could be coupled to a 
system of flywheels that would keep 
providing power when the wind 
slows or stops. 

For more lengthy windless or low- 
wind periods, Yen has other plans: 
“We can make use of incident so- 
lar radiation. By coating the walls 
of the tower we can get energy 
through heat convection to the vor- 


tex (see diagram at left). Or solar 
heat could be obtained from col- 
lector tubes in the tower walls. 

“Another source of heat now be- 
ing wasted is the coolant water 
from existing fossil-fuel or nuclear- 
power plants." This water, at a tem- 
perature of about 100?F, could 
heat the area directly under the 
tower, causing an updraft that 
would strengthen the vortex. Fur- 
thermore, if it were near a body of 
water, the generator could convert 
the water to hydrogen, which could 
be stored and used as fuel. 

© The flywheels would also work 
in conjunction with the vanes to 
absorb wind-speed variations and 
power surges from strong gusts. 
The turbine could have stubby 
fixed-pitch blades. This eliminates 
the complications and cost of pitch- 
changing machinery required by 
giant horizontal blades. 

* The vertical-axis turbine can 
also operate at a much higher ro- 
tating speed since it is at a con- 
stant gravitational level, unlike hor- 
izontal-axis blades, which swing up 
and down. It can be like a jet en- 
gine and have multistage or radial- 
flow design to improve efficiency. 

* Since the turbine would be 
close to the ground and in a pro- 
tective shell, it would not create a 
safety hazard. The turbine's proxi- 
mity to the ground would also 
make it easier to service. 

Yen thinks his concept could be 
manufactured and put in operation 
for a capital cost of $65 to $500 
per kilowatt. This compares with 
about $330 per kilowatt for big fos- 
sil-fuel plants. 


Towering eyesores? 


I asked about possible aesthetic 
objections to his skyscrapers. Yen 
explained that most would be set 
up far from major population areas. 
But if some were to be placed near 
cities, “they could be painted and 
decorated in attractive ways.” 

Another possibility is that the 
structures could include apartment 
and office units. Although there 
would be wind and generator noise, 
Yen thinks the towers could be 
soundproofed sufficiently to make 
them habitable. 

With the ERDA funding, Yen is 
back at the drawing board and 
wind tunnel. He’s planning a larg- 
er model—perhaps 10 feet high— 
for further testing. He may possib- 
ly even make a subscale prototype 
50 to 100 feet high. His miniature 
tornados already produce measur- 
able electricity. Now he can start 
to work on a scale more in line 
with his thinking: big. us 


Volvo 343 


Swedish smoothie 
witha belt transmission 


By DAVID SCOTT 


Goopwoop, ENGLAND 
As I squeezed the accelerator, the 
Volvo 343 glided forward with the 
shiftless transmission winding down 
like a violin towards the optimum 
ratio for the gradient and load. АП 
I sensed as this was happening was 
the falling engine note. 

At cruise speed on the level, I 
eased off the pedal and the drive 
stayed in high. As I squeezed it 
again for gentle acceleration, the 
ratio slowly increased to feed in 
more engine revs and torque. I 
stamped on it for kickdown and 
moved into low. This wasn't the 
snap-action downshift of the usual 
automatic; it took a second or two 
while the pulleys changed their po- 
sitions. That's right, pulleys. For 
engine braking on hills, I released 
the pedal and flipped a switch, and 
low came in with the same slight 
delay. 

Те Volvo 343 has an automatic 
transmission that's like nothing 
else. Instead of gears, a pair of 
rubber belts carries the drive be- 
tween pulleys that change their ef- 
fective diameters. These give gra- 
dual stepless ratio changes from 
low to overdrive. And there's a cen- 
trifugal clutch instead of a torque 
converter, preventing hydraulic 
losses and the gas-mileage penalty. 

This velvety smooth new Volvo 
is more than two feet shorter than 
the 200 Series. Its Renault four- 
cylinder engine develops 70 hp 
(DIN). Disk/drum brakes are pow- 
er-assisted, with completely separ- 
ate front and rear hydraulic cir- 
cuits. Precise rack-and-pinion steer- 
ing is designed to become progres- 
sively lighter approaching full lock. 

I was able to test the 343 on a 
no-restrictions race track, and was 
impressed by the ride and stabili- 
ty. There's little body roll even on 
tight, scary corners. The car obe- 
diently goes in the direction you 


point it, with only muted complaint 
from the tires. I managed an indi- 
cated 89 mph on the straight, and 
wind noise was surprisingly low. 

My best 0-60-mph acceleration 
time was 15.2 seconds, Fuel con- 
sumption should average 26 to 29 
mpg, Volvo says. On a steering pad 
off the track I checked out the 
phenomenally small turning circle. 
Front wheels swivel to such a sharp 
angle that you can make a U-turn 
on a street only 30 feet wide. 

The decision to bring the 343 
into the U.S. hasn't been made 
yet. It may be a '78 model here 
and would sell for about $5500, 
PS learned. It's bracketed with 
cars like the BMW 316, Saab 99GL 


two-door, and Audi Fox. us 
VOLVO 343 SPECIFICATIONS 

Wheelbase (in.) 94.3 
Overall height (in.) 54.8 
Overs idth (in.) 65.4 
Overall length (in.) 165.5 
Curb weight (Ib.) 2154 


Brakes Disk/drum (powered) 
Steering Rack-and-pinion 
Engine type Pushrod, 4-cyl. 


Displacement (cc/cu. іп.) 1397cc/85.2 cu. in. 
Horsepower (DIN) 70 @ 5500 rpm 
Torque (Ib./ft.) 79.5 @ 3500 
Compression ratio 9.5:1 
Transmission Continuously variable 


Ratios 14.22:1 to 3.86:1 
Wheel diameter (in.) 13 
Tires Steel-belted radials 


Pulley action 


Volvo transmission 
changes smoothly 
from low-speed mode 
(top right) to cruise ; 
mode (bottom) as 
speed of driveshaft 
increases. Bobweights 
on driveshaft beside 
primary pulley move 
sliding cone to alter 
effective diameter. 
Vacuum from engine- 
manifold depression 
also regulates this 
movement. Secondary 
pulley is spring-load- 
ed. 


European Editor David Scott pilots 
Volvo 343 on British track. There’s no 
creep with engine idling, Scott reports, 
so he didn't have to brake at lights. 


ENGINE 
FRICTION CLUTCH 
VACUUM SERVO: 
'PROPSHAFT 
-SPLITTER GEARBOX 
REAR PULLEY PRIMARY PULLEYS 
CONES: V-BELT 
w — 
DIFFERENTIAL. — JOINTED 


How the gearless automatic works: En- 
gine drives through a friction clutch op- 
erated by bobweights flung outward by 
centrifugal force. This progressively 
wedges the pressure plate against the 
clutch disk as speed rises, with full en- 
gagement at 2600. Prop shaft connects 
to the transmission and is linked to a 
gearbox that divides torque between 
parallel sets of pulleys, and also pro- 
vides forward, reverse, and neutral. Each 
pulley has a sliding cone facing a fixed 
one, so altering the gap between them 
changes working diameter. On primary 
pulleys, gap is varied by engine vacuum 
and centrifugal weights. Input diameter 
is governed by throttle position and 
speed. Rear wheels are driven by dif- 
ferential, which is geared to pulleys that 
automatically narrow and widen. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Lagonda: posh futuristic sedan 


The Aston Martin Lagonda competes with the Rolls-Royce in 
luxury, performance—and price. For $35,000, you get a six- 
foot-wide, 171/5-foot-long wedge-shaped car made of alumi- 
num panels and steel superstructure. The Lagonda has a 325- 
cu.-in. light-alloy V8 engine with top speed of 140 mph. 
Horsepower is not revealed, but the car can reach 60 mph in 
about seven seconds. A high-performance single-spoke wheel 
goes lock-to-lock in only two turns, and an electronic control 
system with ribbon scales, digital displays, and pushbutton 
Switches operates everything from door locks to cruise control. 
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Solar-energy lab 


What's the best fluid to use 

in a solar collector? ''Sun- 
trek” may give some an- 
swers. The lab, made by Al- 
pha Solar Co., 1014 Vine St., 
Cincinnati, automatically 
tracks and is always 100 per- 
cent perpendicular to the sun. 
The system can generate tem- 
peratures of 700* to 1000* F. 


Safety headgear 
Crash helmet for bikers is 
made of high-impact plastic, 
like astronaut helmets, and 
has “‘use-tested” ventilation, 
says Bell Helmets, Inc. (2850 
E. 29th St., Long Beach, 
Calif. 90806). Adjustable 
pads inside the lightweight 
(1.1 pounds) helmet give an 
exact fit, according to Bell. 


Water sled 


Water-ski sitting down? 
Aqua-Dart, a steerable wa- 
ter sled, lets you ride direct- 
ly behind a speedboat, or 
dart back and forth across 
its wake. A handle attached 
to the tow rope steers the 
craft. Inventor: Frederick M. 
Casciano, Box 88121, Hono- 
lulu, Ha. 96815. 


Space-age business jet 

For executives only—there are three new models of the Cessna 
Citation business jet. The planes use the latest NASA wing and 
engine technology for more speed, altitude, and range. Big- 
gest, the Citation III, will have the new high-bypass turbofan 
engine used on 747's, and supercritical swept wings to reduce 
drag and increase speed. It will climb to 41,000 feet in 18 
minutes, cruise at 540 mph, and have intercontinental range. 
Prices of new series, which seat six, 10, and 13 passengers, 
start at $945,000. Very high class. 


Crash barrier 


A head-on crash into the end 
of this new guardrail—but 
the car’s occupants are safe. 
The soft nose cone of the 
guardrail energy-absorbing 
terminal crushes under im- 
pact, cushioning the car. The 
barrier is made by Energy Ab- 
sorption Systems, One IBM 
Plaza, Chicago, IIl. 60611. 


Ball carrier 


Tired of juggling cans of ten- 
nis balls and drinks on your 
way to the court? Can-Caddy 
holds up to three cans and 
fits on any racket, with or 
without a cover or press. The 
plastic caddy is $2.98 from 
AEC-ABLE, Inc., 350-S So. 
Kellogg Ave., Goleta, 

Calif. 93017. 
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New mpg champ from VW 

Biggest fuel miser on the road this spring should be the diesel- 
enpine VW Rabbit. It scored 52 mpg in EPA hiphway-mileage 
tests and 39 mpg in EPA city-driving trials. Top speed is 

87.5 mph, and it accelerates from O to 60 mph in 16.5 sec- 
onds. Under-the-hood changes include minor modifications to 
the cylinder block; a quiet-running, toothed belt to drive the 
camshaft and fuel-injector pump; heavier battery; and larger 
starter motor. The specially insulated body screens out diesel 
noise; a subdued, low-pitched knock is heard only at idle. 
Diesel Rabbits will be in VW showrooms here by April. 


Quiet engine 

Good news for late sleepers! 
Lawn and garden tractors 
should be quieter next year, 
says Briggs & Stratton. The 
new B&S twin-cylinder, 
aluminum 16-hp engine, 
available in 1978 models, 
has lower vibration levels 
and less exhaust noise, says 
the company. 
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Fire eater 

Pull a dash-mounted handle, 
and Fire Eater smothers en- 
gine-compartment fires with 
foam. A heat-sensitive trigger 
can actuate the container au- 
tomatically. Gordon Spice 
Ltd., 12a Central Trading 
Estate, Staines TW18 4UX, 
Middlesex, England. 


Sun meter 


For testing and fine-tuning 
solar collectors, this pyrano- 
meter captures solar energy 
with a photovoltaic cell. The 
RS 1008's output can drive 
a strip-chart recorder to help 
measure heating-system ef- 
ficiencies. $129.50. Rho Sig- 
ma, 15150 Raymer St., Van 
Nuys, Calif. 91405. 
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For the 1980's: two passenger- jet designs 

Models of medium-range air- and engines. It could carry will improve speed and range, 
liners from Boeing show de- 160 passengers. The advanced and reduce fuel consumption. 
signs being considered for the 7X7 (right), for up to 200 pas- Boeing is designing the 7X7 
1980's and beyond. The 2000- sengers, might have either two for possible joint production 
mile 7N7 (left) would use the or three engines. The 7X7's with European partners. A 
fuselage, tail, and cockpit of improved larger wings and twinjet version of this 

the 737, but have new wings highly efficient fanjet engines plane is also under study. 


Hot blade 


Slice through nylon, polyes- 
ter ropes, or plastic tubing 
with Hot Blade and you'll 
prevent fraying and unravel- 
ing. The 40-watt cutter 
heats in seconds. Price: $40 
from Keytronics, Inc., 707 
North St., Endicott, 

N.Y. 13760. 


Crawler kit 
Big digging job? Hook this 
IL = 


all-hydraulic Backhoe on the 
Magnatrac Crawler Tractor 

Er ILL Kit and scoop down to six 
feet. The heavy-duty Back- 
hoe, one of 30 kit attach- 
ments, installs in minutes. 
Struck-Kit Corp., Struck 
Lane, Cedarburg, Wis. 53012. 


Bike alert 

A yellow cable laced through 
bike frames and plugged into 
a school-building sensing 
unit helps prevent thefts. 
Tampering with the cable 
triggers an alarm. Bike-Alert 
kit is $179 from R. B. Deni- 
son Inc. 103 Broadway, Bed- 
ford, Ohio 44146. 


NNhat's New 


IN BOATING 


Family sailboat 

First sailboat from Boston 
Whaler is the 17-foot Har- 
poon 5.2. Its 7'5” beam is 
said to keep the boat stable 
even in high winds. The foam- 
sandwich construction makes 
it unsinkable, the company 
says. The hull weighs 400 
Ibs., and the boat carries 160 
sq. ft. of sail. Price: $3450. 


Flotation suit 

Foam interlining of this suit 
keeps you afloat and warm in 
case you fall in the water— 
or have to work in the wet. 
The Norwester suit will keep 
the wearer alive from four to 
nine hours in 46°F water, 
claims its maker, Wendyco 
Ltd., Woodside Rd., Norwich 
NR7 9HA, England. 


Inflatable tender 


Put an outboard (up to 4 hp) 
on this Austrian inflatable 
and you've got a dinghy or 
runabout. It's made of a rub- 
berized fabric that's resistant 
to sea water and grease. Im- 
ported by Semperit-Leisure 
America, Box 13105, Port 
Everglades Sta., Ft. Lauder- 
dale 33316. It's $329.28. 


Bass boat 


A small boat with big com- 
fort features is MFG's new 
Super Bass 17. The 17-foot- 
er has seven lockable storage 
compartments, a molded-in 
cooler, and bow and stern 
live wells with aerators. Max- 
imum power for the craft: a 
115-hp (long-shaft) outboard. 
Price: $3389. 


Depth sounder 
Designed for use in rivers, 
lakes, and bays, Apelco's 
new 0-60’ flasher sounder 
gives bottom depth and con- 
tours (and can distinguish 
between bottom contours and 
schools of fish). The MS-160 
has a new, bright LED display. 
It's $149. Apelco, Manches- 
ter, N.H. 03103. 


Digital chronometer 
Want to know how much time 
before the next tide, or what 
the time of day is (to hun- 
dreths of a second)? The 
Maritimer tells you, with di- 
gital accuracy, and also works 
as a countdown /stopwatch. 
It's made by Maritimer Ltd., 
375 N. Wolf Rd., Wheeling, 
III. Price: $875. 
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NNhats New 


IN TOOLS 


By R. L. STEPLER 


Arc welder 


You get two ranges with 
Sears’ model 113.201370 
arc welder: 30-145 amps for 
high stability, or 45-230 
amps for 30-percent less 
current draw. It runs on a 
230-volt, 50-amp circuit, 
costs $165. Sears, Roebuck 
and Co., Sears Tower, 
Chicago, III. 


Safety brake 


A radial saw that coasts for 
three minutes can be braked 
to a stop in two to 30 sec- 
onds with the variable-torque 
Brake Switch. Price: $15 to 
$45. Maker: Ambi-Tech Ind., 
861 Washington Ave., West- 
wood, N.J. 07675. 


Snow remover 


Avalanche lets you remove 
snow on roofs safely, from 
the ground. Using its long 
extension handle, you slide 
the unit up the roof; gravity 
does the rest, as snow slides 
down plastic chute. It's 
$34.95 from Avalanche Co., 
12904 Nicollet Ave., Burns- 
ville, Minn. 55337. 
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Sawbuck 


Gator-Buck's teeth grip logs 
securely for safer chainsaw- 
ing, according to the ma- 
ker. The portable, all-metal 
sawbuck folds to 34" by 31" 
by 2" for easy storage. Price 
is $39.95 from Energy Asso- 
ciates, Box 524, Old Say- 
brook, Conn. 06475. 


Write-on tape 

Do your figuring on this one- 
meter self-retracting tape. A 
pull of a tab erases notations 
and reveals a length-capa- 
city-weight comparison table. 
It's $2.95 from Stock Sales 
Co., Вох 606, Mineola, 

N.Y. 11501. 


One-hour recharge 


Skil's model 2006 cordless 
34" drill and screwdriver 
recharges in an hour. An in- 
dicator light shows full 
charge. Other features: for- 
ward and reverse switch, 
on/off trigger lock, chuck 
key that stores in handle. 
Price: $49.95. Skil Corp., 
5033 Elston Ave., Chicago. 


Safety shield 


Your band saw should be sa- 
fer and better-lighted with 
this Plexiglas shield: It's got 
a built-in 60-watt bulb, and 
installs in minutes. Price: 
$49.95 to $58.75, depend- 
ing on the model of the band 
saw. Hauer Co. (Putnam 
Valley, N.Y. 10579) 

makes it. 


NNhat's New 


IN HOME 
IMPROVEMENT 


BY В. L. STEPLER 


Winter garden 


Slip Mrs. Blossom's Window 
Garden into a window, and 
plants will have a snug, sunny 
spot to grow in. Drafts and 
water leakage are eliminated 
by one-piece acrylic construc- 
tion, says Plaskolite, Inc. 
(1770 Joyce Ave., Columbus, 
Ohio 43216). Price: $69.95. 


Insulating plastic 


Double-walled construction 
of Tuffak-Twinwal polycar- 
bonate sheets improves insu- 
lation 40 percent over single- 
sheet plastic, according to 
the maker. It's impact-resist- 
ant, too. Free sample avail- 
able from Rohm and Haas 
Co., Independence Mall W., 
Philadelphia, Pa. 19105. 


Plastic spindles 


Give wrought-iron railings a 
new look: Style-a-Rail plastic 
spindle covers simply snap 
over rails. You cut 29.5"-long 
spindles to fit. Three styles, 

in white, black, and wood 
grain, are $1.98 per spindle, 
Leslie-Locke, 2872 W. Market 
St., Akron, Ohio 44313. 


Odor controller 

A vapor-dispensing cartridge 
inside Plastocon neutralizes 
odors instead of masking 
them. You adjust the dial 

for area and strength of odor. 
The unit, including cartridge 
good for a year, costs $143. 
Additional cartridges: 
$33.50. Plastocon, Oconomo- 
woc, Wis. 53066. 


Bucket of bricks Suspended ceiling 


Simulated brick, stone, or 
tile floors and walls take 


three steps with WonderBrix: 


Apply tape in your choice of 
“mortar” pattern; spread on 
texturing compound; remove 
the tape. A bucket of com- 
pound covers 20 sq. ft. Won- 
derBrix Co., 222 Wisconsin 


Ave., Lake Forest, Ill. 60045. 


The rustic plank and board 
motif of Scotch Pine ceiling 
panels gives suspended ceil- 
ings a "'no-grid"' look by 
making the exposed grid an 
element of the surface design. 
Panels measure 2' by 4', and 
are made by Armstrong Cork 
Co., Lancaster, Pa. 17604. 
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IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Unbreakable VOM 


An extremely low operating 
voltage makes the Triplett 
VOM a delicate piece of test 
equipment for solid-state de- 
vices, but don’t let that fool 
you—it's rugged as well. 
The plastic case makes it 
unbreakable, says maker. 
The Triplett model 64 

is $130. 


Problem (and 
budget) solvers 


One problem scientific calcu- 
lators couldn't solve was how 
to pay for them—they're ex- 
pensive. These two—from 
Litronix (top) and Casio (left) 
—have the answer: each is 
just $19.95. You'll find scien- 
tific notation, trig functions, 
reciprocals, conversions, and 
separate memories on each, 
with large easy-to-read digi- 
tal displays giving you the 
results. Litronix calls its unit 
the 1505; the Casio is 

model FX-21. 
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VSWR/ watt meter 


Having trouble tuning up 
your CB antenna system? 
You can do it accurately with 
this Bird VSWR/watt meter, 
says Antenna, Inc. The meter 
reads within five percent re- 
gardless of the impedance 
match. It's $88 from Anten- 
na Inc., 23850 Commerce 
Park Rd., Cleveland 44122. 


Super receiver 


Looking for more in a port- 
able radio? The ICF-5900W 
from Sony receives both AM 
and FM, plus three shortwave 
bands covering 3.9 to 28 
MHz. And, since it tunes with 
a precision of 10 KHz, it 
works well for CB reception 
as well. $150. 


Anti-static gun 


Aim, pull the trigger on this 
pistol, and you've removed 
the “‘pop-pop” static elec- 
tricity from any record sur- 
face. High voltage from a 
piezoelectric cell does the 
job. Good for 50,000 opera- 
tions, says its maker: Disc- 
washer, 317 Professional 
Bldg., 909 University, Co- 
lumbia, Mo. $25. 


Stackables 


3M has a new and practical 
way to store your cassette 
tapes: Buy individual stor- 
age boxes that pop open at 
а touch, and stack 'em. 
Grooves let you put as many 
together as you need, and 
an optional carry handle 
snaps on top. You get a set 
of three boxes for $2.50. 


\Nhat's New 


FOR YOUR CAR 


By RAY HILL 


Big view 

Want a wider view from your 
side mirror? Broadsight, a 
wide-view convex-glass fend- 
er mirror lets you see the cars 
beside you without taking 
your eyes from the road. A 
snap-back mechanism pre- 
vents accidental misalign- 
ments. Ameropean Corp., 50 
Old Hill Rd., Hamden, Conn. 


AUTOLER; 


Camber gauge 

Now you can accurately check 
your front-wheel camber your- 
self, claims the maker of this 
gauge. It has an aircraft- 
aluminum frame with large, 
easy-to-read dials, and is 
factory-calibrated. It's $47.95 
from Performance Marketing, 
3199 Airport Loop Dr., Bldg. 
A, Costa Mesa, Calif. 92626. 


Systems monitor 
Forget to turn off lights? Auto- 
lert will remind you, after you 
turn off the ignition. It will 
also monitor oil pressure, 
engine temperature, and 
brakes—and sound a signal if 
they're not normal. It works 
on all cars. Price: $25.95 
from Swank Products Co., 
Rt. 2, Millersburg, Ohio. 


Plug remover 
Removing hot spark plugs 
with your fingers is a sure way 
to get burned. The insulated 
Shortie remover keeps your 
fingers cool. It slips over the 
plug, lets you remove or in- 
stall it without touching it. 
Thexton Mfg. Co., 7685 Park- 
lawn Ave., Minneapolis, 
Minn. 55435. Price: $2.50. 


Flexible extension 
Attach this 45? flexible exten- 
sion to an impact wrench and 

it gets around obstructions, 

yet turns freely and offers 
complete torque control. It fits 
either a %” or 1/2" drive 
power wrench ($12.95 and 
$13.95, respectively). Jaw 

Mfg. Co., 39 Mulberry St., 

Reading, Pa. 19603. 


Status seeker checks electrical systems 


One simple-to-use device checks out the battery, alternator, 
and regulator systems for 12-volt systems in cars, trucks, 
boats, and tractors. Housed in a rugged plastic case that's 
smaller than a cigarette pack, the analyzer uses solid-state 
circuitry and LED's to give you the lowdown. To use the 
analyzer, you hook up its two leads—one to ground, the other 
to the positive stud on the alternator. An instruction book is 
included. It's $29.95, from Triple-A Specialty Co., 5750 West 
51st St., Chicago, Ill. 60638. 
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—energy-storing bow 
shoots arrows faster 


Compound bow, in author's right hand, 
and DynaBo, in his left, work on the 


same principle—but DynaBo's ingenious 
design propels an arrow more efficiently. 


By BEN KOCIVAR 


Like the challenge to build a better 
mousetrap, the hunt for ways to 
make a better bow has occupied 
some of the best inventive minds 
of each age. 

Until recently, most improve- 
ments were made in materials; the 
“new” bows I tested over the years 
were still the archer’s familiar dou- 
ble-curved (recurve) bow. Then, 
three years ago [PS, Aug. '73], I 
tried out a novel shooting machine, 
the compound bow, invented by H. 
W. Allen. This bow has a series of 
cables and pulleys, which, like a 
block and tackle, distribute the 
weight load over the bow's limbs. 

Now, another inventor—Len Sub- 
ber—has come up with a third bow 
design, the Cheetah DynaBo. I 
tried it recently on some target 
shooting and can report that it is 
one of the strangest-looking pieces 
of equipment I have ever handled. 
The DynaBo is neither a recurve 
nor a compound. It has one limb 
instead of two, with a sector-cres- 
cent assembly mounted at the bot- 
tom of a rigid handle. The sector- 
crescent acts like a pulley; it tracks 
both the drawstring and a feedback 
string. 

One advantage of the Allen com- 
pound bow: It can store more en- 
ergy with less effort than conven- 
tional bows. Two eccentrically 
mounted pulleys at its limb tips ro- 
tate out to give maximum tension 
when the bow is half-drawn. As the 
bow is drawn back to full position, 
the eccentrics move in, decreasing 
tension and reducing the effort 
needed to hold aim. But when the 
arrow is released, the eccentrics 
move back out again, increasing 
tension. The arrow gets maximum 
push for more inches than a re- 
curve bow can give. (See drawing 
of the Allen at the end of this arti- 
cle.) Result: The arrow is thrown 
faster and farther, yet the archer 
uses less muscle power. 

rc. 


on page 116] 
Action of sector-crescent assembly is 
shown in insets. The drawstring threads 
around the sickle-shaped crescent; the 
feedback string tracks around the small- 
er sector. Both strings attach to the top 
limb. At rest (top photo), the crescent 
is curled all the way up to the left. At 
half-draw (far left), the crescent swings 
down counterclockwise, giving maximum 
tension to the drawstring. At full draw 
(near left), crescent uncurls further, 
relaxing string tension. When the arrow 
is released, crescent reverses its journey, 
swinging back down so drawstring gets 
full tension and arrow gets maximum 
push. Holes in crescent and handle are 
for adjusting tension. 


90 | POPULAR SCIENCE 


Rusty iron may be the key 
to cheaper 


gas from coal 


A steam-iron process could 
make synthetic natural gas an 
economical fuel 


By VICTOR D. CHASE 


“All we need is a cold winter, and 
public awareness of the gas short- 
age will start all over again,” Dr. 
Bernard Lee of the Illinois In- 
stitute of Gas Technology told me. 
“Tt no longer matters whether syn- 
thetic natural gas is competitive 
or not. We have this shortage and 
we are going to have to fill that 
hole with something.” 

The something, Dr. Lee hopes, 
will be gas made from coal by 
IGT’s Hygas process [PS, Mar. 
74]. A new system—using rusty 
iron to make the hydrogen needed 
for the process—may produce the 
gas much more cheaply. 

Coal gasification is nothing new. 
In the days when gas lamps illum- 
inated U.S. streets, most gas was 
manufactured locally from coal. 
Only after World War II did we 
begin switching to natural gas, or 
methane. At 1000 Btu per cubic 
foot, methane had twice the heat- 
ing value of the locally manu- 
factured gas. 

The switch was so successful 
that we haven't been able to find 
natural-gas deposits fast enough 
to keep pace with use. Today, there 
are only about nine years of proven 
reserves left. So the coming gas 
shortage, combined with the na- 
tion's abundant coal deposits, has 
turned us full circle—back to manu- 
facturing gas from coal. 1 аы. - В 

But this time it's “synthetic At the Hygas plant, coal starts out іп ground), then is pumped to the top of the 
natural gas" (SNG) which has the the hopper (lower right), goes to the giant reactor (center). Gas from the re- 

Continued white pretreatment building  (fore- ^ actor is purified in the towers at left. 
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Soaring towers purify gas made in the 
Hygas reactor. If the new steam-iron 
reactor works well, the gas will need 
less cleaning, speeding up the process. 


same heating power as natural gas. 
A number of processes are being 
tested, but all share a major prob- 
lem: 'They cost too much. Since 
1964, for example, IGT has spent 
over $50 million to develop the 
Hygas process. (Both the federal 
government and the gas industry 
have funded the project.) Yet Hy- 
gas is still in the pilot-plant stage, 
with many steps to go before com- 
mercial production will be feasible. 


The Hygas plant 


To find out just what coal gas- 
ification involves, I visited the 3.5- 
acre Hygas plant in Chicago. Ap- 
proaching the plant along a se- 
cluded access road was like coming 
upon a midwestern version of Cape 
Kennedy. Several huge structures 
rise from the flat terrain, looking 


rockets poised to carry crews to 
the moon. But the sight of a huge 
pile of coal quickly reminded me 
that these rocket-like structures 
are indeed earthbound. 

This $11-million pilot plant is 
big enough to develop and prove a 
process on a large scale, yet is 
smaller than a commercial plant. 
From 80 tons of coal, it can pro- 
duce 1.5 million cubic feet of gas 
per day. To date, it has made 
several successful runs, one last- 
ing 27 days. 

Like other coal-gasification sys- 
tems, the Hygas process is based 
on one simple chemical reaction. 
At least, Dr. Lee, who is IGT's 
assistant vice president of process 
research, made it sound simple: 
“If you take coal and react it with 
hydrogen, you get methane." 

'This happens because all fossil 
fuels are hydrocarbons; the basic 
difference among them is the car- 
bon-hydrogen ratio. 'Typical bi- 
tuminous coal, for example, con- 
tains about 75 percent carbon and 
five percent hydrogen, whereas na- 
tural gas contains 75 percent carbon 
and about 25 percent hydrogen. The 
most efficient way of converting coal 
to methane is to add hydrogen, while 
retaining as much of the carbon as 
possible. Basically, this is done by 
gasifying coal under high pressure 
and intense heat, while it reacts 
with hydrogen. The hydrogen com- 
bines with carbon in the coal to 
form methane (CH). 


Coal-conversion process 


On my walking tour of the plant, 
I followed the path of the coal 
through the conversion process. At 
first, it seemed fairly uncomplicat- 
ed. Coal starts out in the pretreat- 


ment chamber, then moves to the 
slurry-preparation station (see the 
diagram). The next stop is the top 
of the 135-foot-high Hygas reactor 
vessel. 

I rode to the top along with the 
coal—only I took the vertical-lift 
conveyor belt, while the coal slur- 
ry was pumped up through a pipe. 
As the wind whipped around my 
hard hat, I quickly got my fill of 
the view from the top. Stepping on 
the conveyor belt for the return 
trip, I was glad I didn't have to 
go the way the coal does. It must 
fall through all four stages of the 
reactor, which operates at pressures 
up to 15,000 pounds per square inch 
and temperatures as high as 1800° 
F. As it falls, hydrogen rises 
through it, and the resulting me- 
thane is piped out the top for 
further purification and methana- 
tion. 


The search for hydrogen 

Coal falling, hydrogen rising— 
it all seems so simple—and it works. 
The methane produced in the final 
stages is pipeline-quality gas. So 
why is the process so costly? Back 
on the ground, I asked Dr. Lee, 
who responded with his own ques- 
tion: “Where do you get the hy- 
drogen?" 

When the Hygas pilot plant was 
in its start-up stages, he explained, 
the needed hydrogen was extract- 
ed from natural gas. This process 
was useful during the first few 
years of pilot-plant operation when 
the main objective was to get 
the bugs out of the system. “But,” 
as he noted, "it doesn’t make much 
sense to use the product you are 
making in a process to produce it- 

Continued 


in their skeletal gantries like 
ERDA names two 
to design 


demonstration plants 


The U.S. Energy Research and De- 
velopment Administration (ERDA) 
has, in the past, joined with the 
American Gas Assn. to fund develop- 
ment of the Hygas process, and of 
other coal gasification systems as 
well. Now ERDA plans to finance 
the design of advanced demonstra- 
tion plants. The agency is currently 
negotiating final details of the con- 
tracts with CONOCO Coal Develop- 
ment Co., of Stamford, Conn., and 
the Illinois Coal Gasification Group. 
(The defeat in Congress last fall of 
legislation to give federal guarantees 


to the synthetic-fuel industry does 
not affect this project, which is 
already funded.) The two organiza- 
tions were chosen from among five 
who responded to ERDA's request for 
proposals for a demonstration plant 
—one larger than a pilot plant yet 
smaller than a commercial plant. 

The CONOCO group, a subsidiary 
of Continental Oil Co., plans to use 
the Slagging Lurgi coal-gasification 
process, which is now being tested 
in Scotland [PS, Mar. '74]. The 
Illinois group will use the COGAS 
process, a combination of two coal- 
conversion processes. One makes 
liquids from coal; the other process 
produces gas. The final product would 
be a combination of both. 

The ERDA scheme will span an 
eight-year program of design, con- 


struction, and operation. Phase one, 
designing the demonstration plants, 
will be totally funded by ERDA and 
is expected to take about 20 months. 
Each design will cost about $20 mil- 
lion, Construction and initial opera- 
tion of the plants will be funded 
equally by the contractor and ERDA. 
Projected costs for a completed 
demonstration plant are expected to 
run between $200 and $400 million. 

Although the Hygas process was 
not selected for this demonstration 
project, the system is alive and well. 
ERDA is currently supplying $8.2 
million in funds for one year's op- 
eration of the Hygas pilot plant. It 
is interesting to note that this fund- 
ing began after the other two pro- 
cesses were selected for demonstra- 
tion plants. 
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The Hygas process— 
how it converts 
coal to methane 


COAL PRETREATER 


CRUSHED COAL 


SLURRY 
PREPARATION 


It begins with a load of coal, which is 
crushed into particles about the size of 
table salt, then dried out. If the coal 
tends to become sticky and clump 
together at high temperatures, it's sent 
to the pretreater. Here, heated air 
(about 750° F) is blown through the 
coal, giving the particles a thin oxi- 
dized coating that keeps them from 
sticking together. (A low-Btu gas is 
а byproduct of this process.) In the 
slurry-preparation section, light oil 
mixes with the coal to form a mud- 
like slurry so the coal can be easily 
pumped up to the top of the giant re- 
actor. At the slurry dryer, the first stage 
of the reactor, heated gas rising from 
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METHANATION 
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the lower stages evaporates the oil from 
the slurry. (This stage also has the 
exit vent for the gas manufactured in 
the reactor.) Next, the dried coal falls 
down to the first-stage hydrogasifica- 
tion section. Here, too, hot gas from the 
lower sections rises through the coal. 
The gas contains methane, carbon ox- 
ides, steam—and hydrogen, which reacts 
with the coal to form about one-third 
of the methane in the final product, An- 
other third is produced in the second- 
Stage gasification section, where the 
coal meets even more hydrogen-rich gas 
rising from the chamber below. In the 
steam-oxygen generator, the final stage 
of the reactor, the spent coal (char) 
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reacts with steam to produce hydro- 
gen, which then rises to convert a new 
batch of coal to methane. After leaving 
the top of the reactor, the gas is rinsed 
in a water quench in the purification 
section to remove the slurry oil, the 
steam, and any remaining coal particles. 
The oil is condensed and returned to 
the slurry-preparation section for re- 
use. Another solution absorbs carbon 
dioxide and sulfur gases from the 
methane. Now the gas is mostly meth- 
ane. In the methanation section, the gas 
passes over a catalyst that converts the 
hydrogen and carbon monoxide still in 
the gas into steam and methane, bring- 
ing the gas up to pipeline quality. 


New steam-iron 
process streamlines 
Hygas system 


Hooked into the Hygas system, the 
steam-iron reactor replaces the final 
stage of the gasification reactor. In 
this setup, the spent char from the 
Hygas vessel falls into the producer 
vessel. Here it's burned with steam 
and air to create a low-Btu producer 
gas containing hydrogen and carbon 
monoxide. This gas, piped into the 
reducer section, converts rusty iron 
into pure iron. Its job done, the gas 
leaves the reactor, perhaps to operate 
an electric generator. Meanwhile, the 
pure iron enters the oxidizer where it 
reacts with oxygen in the steam to pro- 
duce iron oxide. The leftover hydrogen 
is piped into the Hygas reactor, while 
the iron oxide returns to the reducer to 
begin a new cycle. Since the iron can 
be reused indefinitely, only coal, air, 
and steam are needed to produce syn- 
thetic natural gas, making this inte- 
grated system cheaper to operate. 
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self. So, in 1974, we built the 
steam-oxygen gasifier and we now 
have a fully integrated SNG plant 
from coal.” 

The steam-oxygen gasifier is the 
fourth and final section of the huge 
reactor vessel. Here, the leftover 
coal, called char, ends its 135-foot 
fall, and is mixed in with steam. 
Result: The steam yields oxygen, 
which combines with the carbon 
from the coal to produce carbon 
dioxide. What is left from the steam 
is hydrogen. 

The freed hydrogen then rises 
through the reactor to promote the 
production of methane. But there’s 
one problem with this system: Pure 
oxygen is needed to produce the 
heat required for the whole pro- 
cess. Where do you get this oxy- 
gen? 

Again, oxygen-producing equip- 
ment is commercially available. All 
that’s needed is an air separator, 
which chills the nitrogen from air, 
leaving oxygen. But to feed a com- 
mercially feasible Hygas plant, the 
air separator would have to pro- 
duce some 3000 tons of oxygen per 
day. It would cost about $45 mil- 
lion to build, and take a lot of 
horsepower to operate. So the 
search continues for ways to mini- 
mize the eventual cost of com- 
mercial SNG. 


Rusty iron may be the answer 


We moved on to the final stop 
of my tour—a truly giant structure 
rising 70 feet above the Hygas re- 
actor. This giant tower houses the 
steam-ircn reactor, which IGT 
hopes will lower the cost of produc- 
ing SNG. Begun in 1974, the $19- 
million test facility should be oper- 
ating early this year. On my visit, 
it was still under construction. The 
lift-belt wasn’t working, so I 
trudged up the 20 flights of stairs 
to the top of the reactor while Lee 
explained its purpose. It’s designed 
to produce 1.1 million cubic feet of 
hydrogen per day from 50 tons of 
char. 

“If the steam-iron process works, 
we ought to be able to make gas 
about 10 percent cheaper than is 
possible with the steam-oxygen pro- 
cess," he said. *But, I hasten to 
add, steam-iron is a more com- 
plex process." 

As he explained further, I had 
to agree. The steam-iron process 
circulates iron in a closed cycle, 
changing it from iron oxide (iron 
ore) to pure iron, then back again. 
The process requires two separate 
reactors, both housed in the 205- 
foot tower I was climbing. In the 
first reactor, the leftover char from 


94 | POPULAR SCIENCE 


the Hygas process reacts with 
steam to create a low-Btu (produc- 
er) gas. This is piped into the 
second reactor, where the iron-con- 
version cycle takes place. 

“The only reason for the pro- 
ducer gas,” explained Dr. Lee, “is 
to convert iron oxide to pure iron." 
The process, called reduction, is 
similar to what happens inside a 
blast furnace when iron ore is pur- 
ified into iron. 

As in the steam-oxygen process, 
hydrogen is extracted from steam. 
But, in the steam-iron process, the 
oxygen in the steam simply rusts 
the iron, thus freeing the hydro- 
gen. The rusty iron is recycled, 
reacting again with the producer 


Dr. Bernard S. Lee explains instruments 
in control room of Hygas plant. Displays 
on wall use status lights to track the flow 
of coal through the pilot plant. 


gas to become pure iron once more. 
'The beauty of the whole process is 
that pure oxygen is not needed for 
the reaction. 

Although the initial cost of 
steam-iron equipment is more than 
that for the steam-oxygen process, 
IGT thinks it will be cheaper to 
operate. And the hydrogen pro- 
duced in this process is purer than 
that produced in the steam-oxygen 
vessel, so less purification of the 
final product gas is needed. Final- 
ly, the leftover producer gas con- 
tains heat energy which can be 
used to drive a generator for mak- 
ing byproduct electricity. 

'The trip down from the reactor 
seemed longer than the climb up. 
About halfway down, the heat from 
the stack that flares the SNG was 
blown in my direction. The scorch- 
ing heat drifting my way reminded 
me of the potent forces the design- 


ers of these plants must deal with. 
Even humble coal poses many 
problems. 


All coal is different 


Even if the steam-iron plant 
proves as commercially feasible as 
IGT hopes, there is still work to 
be done at the pilot Hygas plant. 
The U.S. has three basic types of 
coal in large enough deposits to 
support commercial coal-gasifica- 
tion plants: lignite, subbituminous, 
and bituminous. Each requires dif- 
ferent handling in the gasification 
process. And, as Dr. Lee said, 
“Coal is nonhomogeneous—it’s dif- 
ferent from one place to another. 
Until you test each in your system, 
you don’t know for sure how it will 
react.” 

Now that the conversion process 
is proven, researchers are learning 
how to operate the plant with the 
many different varieties of coal. 

The next step toward commer- 
cial production of Hygas SNG is 
the construction of a demonstration 
plant with a commercial-sized gas- 
ification reactor. Once this is func- 
tioning smoothly, two or more re- 
actors would be added to the plant, 
making it a commercial operation. 
To be economically feasible, a 
commercial plant would have to be 
capable of producing some 250 mil- 
lion cubic feet of SNG per day. 

Costs of this gas would vary, de- 
pending upon the coal-mining 
method used. IGT projects a price 
of $2 to $3 per thousand cubic feet 
(mcf), but it could go up to $4. 

Is this economically practical? 
As noted earlier, the gas shortage 
may make the question irrelevant. 
But even from a pure dollar-and- 
cents standpoint, SNG may be com- 
petitive. Although today’s natural 
gas prices are regulated for inter- 
state commerce, intrastate prices 
aren’t—and here the cost of gas al- 
ready is running up to $2 per mcf. 
Meanwhile, gas companies are now 
supplementing natural-gas supplies 
with gas made from crude oil—at 
a cost of from $3.50 to $5 per mcf. 

Experts estimate that there is 
enough recoverable coal in this 
country to last hundreds of years. 
If coal gasification can be made 
practical, the gas shortage will be 
put off for centuries. 05 


FOR FURTHER READING 

“Panacea Number Опе: Gasification,” 
Forbes Magazine, May 1975, pp. 18-19. 

“Coal is Still in the Cards," Forbes Maga- 
zine, June 15, 1975, р. 69. 

“Gas From Coal Comes а Small Step 
Closer,” Business Week, November 24, 1975, 


pp, 27-8. 
“Oil and Gas From Coal,” Scientific Ameri- 
can, May 1976, pp. 24-29. 
Proceedings of Sixth Synthetic Pipeline Gas 
Symposium: Chicago, Illinois, October 28-30, 
1974. American Gas Association, 1974. 
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Stunt flying made easy with 


two-fisted kite 


Inventor Peter Powell, right, shows 
how his Stunter kite is controlled with 
two strings. Even in formation flying, 


By BEN KOCIVAR 


Appropriately named the “Stunt- 
er, this two-handed kite can be 
made to do loops, swirls, figure- 
eights, fly in formation of up to 
seven at a time, and zoom in all 
kinds of winds. 

I saw the kite's inventor, Peter 
Powell of Cheltenham, England, 
demonstrate the Stunter's prowess 
over the Thames River in London 
last fall. And we spent an afternoon 
flying kites off the stern of a yacht 
in New York Harbor recently. 
Powell did kite stunts I have never 
seen before. For example, we towed 
a group of three behind a fast 
cruiser going under the East River 
bridges. Powell had the kites soar- 
ing higher than the roadbed of the 
bridge. Then at the last second, 


kites can be put through spectacular 
maneuvers. Air-filled, 75-foot-long tail 
traces kite's aerobatic path. 


just as disaster loomed, Peter would 
pull one string and put the three 
into a formation dive, hold them 
at low altitude until we had passed 
the bridge, and then neatly restore 
them to altitude. 

Powell's design is a truly simple 
aerodynamic wonder. About four 
feet high and about as wide, it 
looks much like the classic Eddy 
kite that most kids make with news- 
papers and glue. A major aerody- 
namic difference is that the cross- 
arm of the Powell kite is set ahead 
of the sail and does not touch it 
to spoil its lift. 

The Stunter has a fiberglass 
frame. The sail is waterproof poly- 
urethane. Bridle and string are 45- 
lb. test nylon. Each kite comes 
with two handles and 200 ft. of 
line. It also has linking clips to 


attach two or more for formation 
flying. 

The most spectacular aspect of 
the kite is a 75-ft.-long tubular poly- 
urethane tail. Unlike the ordinary 
kite's rag tail, it doesn't flap, but 
fills with air from its leading open 
end and thus takes on a smooth, 
semi-inflated look. The tail is a 
crucial element in the Stunter's 
aerodynamic performance. In the 
air, it traces out the kite's flight 
path. As the photos show, this can 
be spectacular. 

The kite will retail for about 
$11 when it becomes available here. 
Powell has already sold two mil- 
lion of his Stunters in Europe and 
a million in Japan, and he expects 
to market three million in the U.S. 
A pretty lofty goal, but not for a 
man with a high-flying idea. 
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The craft once called 
"weather satellites” are 
paying off in surprising ways 


By ARTHUR FISHER 


When the National Oceanic and 
Atmospheric Administration (ог 
NOAA) first decided to launch 
environmental satellites, the crafts" 
primary function was to aid meteor- 
ologists in the tricky business 
of weather forecasting. Dubbed 
"weather satellites," they provide 
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Cloud-top temperatures, imaged above, can help airline pilots 
avoid severe turbulence. This picture would have told a New 
York-to-Chicago flight that a front (white) stretched from Ohio 
through upper New York state. Orange denotes highest and 
coldest clouds, which could harbor thunderstorms. Image of 
Gulf Stream currents, right, can help East Coast shipping 
make better time traveling north and east by hitching a ride 
on currents (or avoiding them if traveling west or south). 
Warmest waters, in heart of Gulf Stream, are red and pink; 
orange is at edge; blue outside Gulf Stream. 


Probing earth, sea, 
and sky with 


satellite 
photos 


the familiar pictures of large-scale 
weather patterns we see on TV. 

But these satellites have turned 
out to be far more fruitful than 
originally foreseen. Their images 
aid not only weathermen, but 
farmers and fishermen, sailors, wa- 
ter-resource planners, pilots . . . 

One of the techniques that makes 
such images so useful is color en- 
hancement. The pictures on these 
pages, for example, were received 
as black-and-white images from 
NOAA's two geostationary satel- 
lites, girdling the earth at a distance 


of 22,250 miles in space. At the Na- 
tional Environmental Satellite Ser- 
vice in Suitland, Md., a minicom- 
puter processes the images to color- 
code them in a pattern a scientist 
thinks will provide the data he is 
most concerned with. In these pic- 
tures, specific colors have been as- 
signed to specific temperature 


bands, for example, or to relative 
height. Thus a viewer can tell im- 
mediately where to find the cold 
waters that promise good fishing, or 
the thunderheads that threaten a 
rough flight. us 


Announcing 
the PS/APA 


SINGLE- 
SHEET 


PLYWOOD 
PROJEC 


CONTEST 


You have a 
chance at two 
$1000 prizes 
—plus ТО 
honorable- 
mention gifts 


Popular Science, in association with 
the American Plywood Association, 
is looking for fresh, clever, well-de- 
signed projects that take full advan- 
tage of the practicality and economy 
of structural plywood. Whether 


you’ve already built a project that 
qualifies under the rules below, or 
wish to design and build one for us 
now, your ingenuity may be reward- 
ed with a cash prize and publication 
in Popular Science. 


© PRIZES: A $1000 check will be 
mailed to the First Prize winner in each 
of two categories (Indoor and Outdoor). 
Five Honorable Mentions in both of 
these categories will qualify for a se- 
lection of how-to books from the Popu- 
lar Science Book Division. These ten 
winners will be shipped a package of 
titles appropriate to their award cate- 
gory, for a retail value of over $30 per 
package. 


© HOW TO QUALIFY: Your project 
must be constructed from a single 4-by- 
8-ft. sheet of APA-grade-stamped ply- 
wood appropriate for 
the intended use: 3%”, 
И", Ve", %" ог 
thicker, as required 
for structural strength; 
exterior grade for out- 
door projects, interior 
for indoor (except for 
wet-area use). Pro- 
jects must be careful- 
ly designed for ef- 
ficient layout on a single plywood sheet; 
parts should be scaled, arranged, and 
nested to minimize waste. As examples 
of what we want, we present projects 
in both categories on the following 
pages. Your entry need not, of course, 
be a picnic table, shelving system, or 
hobby center, as in our examples; but 
it should make comparable use of a ply- 
wood sheet, with a minimum of waste 
and a minimum use of additional ma- 
terials; your total expenditure for non- 
plywood materials should not exceed 
$75. We're seeking functional, struc- 
turally sound design, but decorative or 
ingenious projects will also qualify if 
they represent an efficient use of a single 
Sheet and can be constructed with home- 
workshop tools. 


Ө HOW TO ENTER: Fill out our entry 
coupon (or list all information the cou- 
pon calls for on a separate sheet of pa- 
per—including a rough sketch of the APA. 
grade stamp on the back face of the ply- 
wood panel you chose). Mail this with at 


least one clear photograph (black-and- 
white or color print preferred, though 
color transparency is acceptable), plus a 
dimensioned sketch of how the project 
parts were laid out on a single 4-by-8 
sheet of plywood (see sample-project 
cutting diagrams on following pages); 
à crude pencil sketch will suffice as long 
as it's thoroughly and accurately labeled 
with critical dimensions. We also need 
a list of all materials used: grade and 
thickness of plywood, plus any lumber, 
hardware, and finishing materials (paint, 
stain, plastic laminate). Also jot down 
for us any special construction tips you'd 
like to pass along to anyone attempting 
to duplicate your project. Unless your 
entry photo is a color transparency, the 
negative must be available in case your 
entry print isn't publishable. If no usable 
negative exists, Popular Science and 
APA reserve the right to arrange pho- 
tography at your convenience (and our 
expense). Entries must be delivered to 
the Tacoma Post Office Box by April 1, 
1977, and become the property of APA 
and/or Popular Science. Print OUT- 
DOOR or INDOOR in the lower-left 
corner of your envelope (only one entry 
per envelope, please). No entries can be 
acknowledged, and none will be re- 
turned unless accompanied by a written 
request and a self-addressed envelope 
with sufficient postage. 


© JUDGING (by PS Reader Activities 
Editor Al Lees and representatives of 
APA) will be for the most efficient and 
appropriate use of a single sheet of ply- 
wood for either an indoor project for the 
home or an outdoor project for the patio 
or yard (or for a recreational activity). 
PS will publish dimensioned plans of 
those prize-winning projects we feel our 
readers might want to duplicate. Plans 
for all 12 prize-winning projects will be 
available from APA after Sept. 1. 

All 12 winners will be notified by May 
1, and will receive their prizes by Au- 
gust 1st. Winning entries will be an- 
nounced in the August 1977 issue of 
Popular Science. 
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© Mail entry to: To qualify, entry 
ї POPULAR SCIENCE CONTEST Dy April $^ гасота address 
E Вох 2277, Tacoma, Wash. 98401 
r YOUR NAME (print or type) 
f STREET ADDRESS 
t cry STATE ZIP 
! [77771 Description 
i l | of project 
t ! | Check опе: []INDOOR (OUTDOOR 

What thickness plywood? O %” 0%" O%” 0%” 

o 
IIl | If other, check here J] апа specify — ~~~ 
1! — | My signature certifies that this project is of my own design. 
ood- 

р loth sang tere” | Sion here 
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OUTDOOR 
Portable picnic table 


INDOOR 
Corner display shelves | 
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PICNIC TABLE 


How often have you arrived at 
your favorite picnic area to find 
all the tables taken? Or how many 
times have you driven into a camp- 
ground to discover that no tables 
are provided? A make-it-yourself 
picnic table that tucks compactly 
into the trunk of your car—or un- 
der a bunk in your camper—solves 
such problems. What’s more, it goes 
together in less than five minutes, 
and you cut the parts from one 
sheet of plywood with little waste. 
Even if you prefer not to travel to 
your picnic spots, a knockdown 
table has advantages. Since you 
erect it only when it’s needed, it 
stays clean and lasts much longer 
than a table that’s exposed to the 
elements. If you put your lawn fur- 
niture away for the winter, a table 
as easy as this is to carry and store 
is a special boon. You'll also have 
it for special indoor needs: It 
makes a fine hobby bench. 
Assembly requires neither bolts, 
nails, nor screws. To cut the notch- 
together parts, you need a panel of 
34" exterior-grade plywood. First, 
lay out the pieces as shown in the 
cutting diagram with a heavy mark- 
ing pencil. Then simply cut out 


PE 
CORNER SHELVES 


One plywood panel gives you six 
815"-wide shelves—about 30 feet of 
shelving. The dotted line on the 
layout diagram shows how one 
shelf could be left without center 
notch-out, to serve as a desk. 
Easiest way to cut is with a cir- 
cular saw, so do your layout on the 
back of the panel and cut face 
down, using a straight board as a 
fence (left photo). You'll have to 


А” 


parts, keeping the kerf on the lines 
(a saber saw works best) . 

Assemble the table’s components 
in this order: Erect the table-top 
support by sliding it into the cen- 
ter slots of the two legs. Slip the 
seat supports into their slots, and 
then press the seats snugly into 
place. The table top goes on last. 
If the pieces are hard to slip to- 
gether, tailor the notches slightly 
by rounding corners or trimming 
along one edge with the saber saw. 

Finish unassembled pieces with 
paint or varnish.—Bill Thomas 


4 


complete the cuts at the center by 
inserting a handsaw in the kerfs. 

Triangular scraps serve as sup- 
port brackets, hiding the metal an- 
gles screwed to the walls at both 
ends of each shelf. For support at 
the corner, bevel-rip a 2-by-2 into 
triangular halves and cut in lengths 
to match desired shelf spacing. 
Fasten these to the corner with 
screws as shown; for best effect, 
paint them to match the wall.— 
Jackson Hand 


Efficient plywood use? It'd be tough to 
design a project with less waste (grey 
area) than this. Once all pieces are cut, 
mating slots let them slip together (left) 
to form sturdy unit. 


S 


pe. 


For other indoor single-sheet 
sample projects, turn page 
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1 PROJECTION 
BENCH 


Who'd suspect that behind 
the plain closet door above 
there's a complete editing 
bench for slides or movies? 
And if the closet's in den 
or living room, the bench 

is also a projection stand 


) 


L IW же lui 
Even a hall closet becomes 
a center for sewing-machine 
projects when you mount 
this unit on the door. Folded 


up (above), it tucks away, 
machine shelved behind 


З. CRAFTWORP 


NICHE 


In family-room or child's 
bedroom closet, same basic 
unit makes ideal bench for 
messy crafts. After each 
session, unfinished projects 
can be stored on shelves 


Take your pick of three 


hobby 
closets 


Need a work-nook? 
Hang this plywood unit 
inside a closet door 


By AL LEES 


Here’s another example—courtesy 
American Plywood Assn.—of the 
type of clever home improvement 
we're seeking for our contest. 

Whatever your leisure activity, 
this basic unit can be adapted to it, 
providing a concentrated hobby 
center with materials, accessories 
and reference books stored within 
easy reach. To demonstrate the 
unit's adaptability, we asked APA 
to set it up three different ways. 

All parts for the drop-down table 
and the framed-shelves unit it 
hangs in—plus the shelves and 
cleats for an average closet—can 
be cut from a single plywood panel, 
as shown at top right. 


A-C LOR BETTER) PLYWOOD 


Be 
а 


When assembled, the unit is 
screwed to three 1-by-2 cleats ap- 
plied to the back of the door panel. 
In the case of a hollow-core door, 
use expansion fasteners to attach 
these cleats. When you’re ready to 
show those films of last summer’s 
trip or resume work on a current 
project, just swing the door open 
and drop the table. When you're 
through, move all loose items onto 
the closet shelves or tuck them in- 
to the bin-like shelves below. 
(Dowel rails keep small parts from 
rolling off these shelves when you 
move the door.) You're left with no 
clutter till next time, when you'll 
find things as you left them. us 


X-SHELVES 4"x 202" 
Y-SHELF Ө STOP 3/74" x 201/2" 
Z-SHELF CLEATS 3"x i2" 


Color photo credits 

Design: Tom Tavernor, Art Dir., APA, Tacoma; E 
Photo equipment: The Camera Shop, 1003 Pa- For sturdiest assembly, cut 34" rabbets 
and grooves to take shelves. No power 
tools? Butt joints also do it. Angle slots 
are for removable dowels. 


Hobby-Byke-Tacoma. 742 
iger sewing machine: Fabric 
and Notions, 1012 Tacoma Mall, Tacoma. 
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PS LEISURE HOME of the month 


. Two-story 
sleep wing 


Half of this dramatic house consists of stacked bed- 
rooms; the other half, a single-story wing, is a spacious 
living/dining area focused on an island fireplace at the 
far end. The square-footage totals over 1500. 

Both floors of the sleep wing have a similar plan: АП 
three bedrooms are 11-ft. square ( served by two identi- 
cal bathrooms), and each opens directly onto a patio or 
deck. The upper rooms share a roofed porch that should 
be oriented to the best vista. The rafters of the four-way 
roof are left exposed as a ceiling design. The ups 
foyer tucks uti sher, dryer, water heater, fur- 
nace) behind folding doors. 

Downstairs, the kitchen occupies one corner of this 
wing, separated from the dining area by a serving coun- 
ter. The 24-ft.-long living wing is bordered with glass, 
opening it up to light and views on three sides. Along 
the back, a window-wall provides a fourth entry, giving 
the plan an unusually flexible traffic flow. Tucked be- 
hind that two-faced fireplace and under the hip roof is 
a cozy window-seat alcove. 

The clapboard exterior is accented with vertical trim 
fins flanking all window groupings. They provide draft 
protection and, when stained to contrast (along with 
the under-window panels), add drama.—Al Lees 
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V-PAC Council members—their specialties 
American General (prefab stairs); Andersen (windows, glid- 
ing doors); Darworth Inc. (stains, preservatives); Du Pont (in- 
terior finishes): Frigidaire (kitchen appliances); GAF (roofing); 
Georgia-Pacific (paneling, doors); Heatilator (fireplaces); 
Johns-Manville (insulation); F. E. Myers & Bro. (water-pump 
systems); Pass & Seymour (wiring devices); Simpson Timber 
(decking, siding): Singer (heating); United Farm Agency (land 
resources); Universal-Rundle (bathroom fixtures). 


Several ways to order V-PAC plans 

Sleep-wing study plan ($1) is floor plan with added data. 
Plans from earlier series—plus others not published in PS— 
are catalogued in a pair of V-PAC Guides ($3). Sleep-wing 
blueprints (VPS # 36) are $35; three sets, $45; postage and 
handling in U.S., $1.50. Send orders to Vacation Plans Ser- 
vice, Box 622, Princeton, N.J. 08540 (U.S. funds only). 


Smooth 


cooktops 


—what to know 
before you switch 


These top-of-the-line units 
are built for quality—but what 
about breakage or soiling? 


By EVAN POWELL 


Sooner or later the shiny, sleek 
appearance of a glass-top range is 
going to lure you, if it hasn't al- 
ready. In preparing this report, I 
found that the siren call of this 
appliance can result in a very hap- 
py relationship or an unfortunate 
one—and it depends largely on edu- 
cated expectations. 

Call them what you will—smooth- 
tops, glass-tops, or ceramic cook- 
tops—they are accounting for a 
growing percentage of new range 
sales. And, as with any product, 
there are advantages and disadvan- 
tages—you must decide which out- 
weighs the other. Even after 10 
years of house use and thousands 
of sales by at least two dozen man- 
ufacturers the world over, opinions 
are still divided. It remains an in- 
dividual choice. 


Why choose a smoothie? 


Appearance is by far the primary 
reason most householders go to the 
glass cook-top. Even its detractors 
won’t argue the point. In the kitch- 
en atmosphere, it looks good. 

Others choose it for ease of clean- 
ing. This is a mixed bag. It is 
easier to keep it really clean, since 
there are no cracks and crevices 
to retain food. But manufacturers 
recommend that the ceramic top be 
cleaned after (or before) each use. 
If you don’t, discoloration from 
steam and food spills can necessi- 
tate a tedious, heavy-duty cleaning 
job—and in some cases result in 


Ceramic cooktop: bright, clean, durable, and a space-saver for any kitchen. 


permanent damage to the surface. 

The routine cleaning procedure 
involves pouring the recommended 
cleaner on the cooking area and 
wiping it away (see box). It’s not 
a big job, but it does require extra 
time and is necessary to keep the 
material looking new. 

Another plus factor for smooth- 
tops is that you can gain some ad- 
ditional countertop space. When 
cool, the surface can be used for 
a variety of purposes; but avoid 
metal objects that may cause metal 


marking or chipping, and never use 
the cooktop as a cutting board. 


You can expect quality 


One important feature that is not 
often stressed is quality. Most 
smooth-tops are found in the manu- 
facturer’s top lines, and there some- 
times seems to be more attention 
to detail than on lesser models. In 
addition, some manufacturers pro- 
vide extended warranties on ce- 
ramic cooktops. Coming, for in- 

Continued 
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stance, now has a full three-year 
warranty on the glass ceramic, the 
surface controls, and heating units. 

But be aware of the negative 
aspects. If you’re accustomed to 
high-speed electric cooking, you'll 
have to adjust to the smooth-top. 
It is slower to heat up and slower 
to cool down. While you won’t have 
to use special utensils, in most 
cases, you must use utensils with 
bottoms that are perfectly flat and 
that stay flat when heated. Other- 
wise, you lose thermal contact with 
the surface. (Not even conventional 
Corning cookware is recommended 
for smooth-tops, even by Corning— 
the bottom is contoured.) Some 
metal pans can cause marking of 
the cooktop surface that will em- 
phasize the need for cleaning. For 
these reasons, some manufacturers 
furnish recommended cookware 
with the appliance. 


Breakage: one percent 


Prospective purchasers often fear 
breakage of smooth-top appliances. 
Dropping a heavy object can shat- 
ter the ceramic, and this is not 
covered by warranty. Replacement 
of the cooktop is expensive—usually 
more than $100. Also, thermal 
breakage can occur in a defective 
or improperly stressed top. But the 
statistics of companies that manu- 
facture the material indicate that 
breakage is rare, amounting to only 
about one percent of sales during 
the warranty period. By removing 
heavy objects from cabinets above 
the area and exercising ordinary 
care, you can put away such fears. 

One final consideration—if you 
prefer to use gas, you'l have to 
wait, although at least one manu- 
facturer (Hardwick) is presently 
testing smooth-top material on gas 
ranges. 


Chemically cured glass 


The idea of a flat-top range is 
not  new—remember = grandma’s 
wood stove? But it wasn't particu- 
larly easy to clean. 

Enter glass, with obvious advan- 
tages of appearance and ease of 
cleaning. As technology progressed, 


Inside this Corning 3+1 range, right 
rear element is specially designed to de- 
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How to clean a smooth cooktop 


Although methods recommended by par- 
ticular manufacturers vary widely, there 
are some universal admonitions. 

€ Wipe up major spills as soon as 
possible, using a clean cloth or towel. 
Don't use a cloth that has been used for 
other household cleaning, as it may leave 
a film of soil-laden water. 

© Be careful to avoid steam burns if 
the surface is still warm. Sugar syrups 
can cause flaking and pitting of cooktop 
surfaces if not removed immediately— 
but beware, they are extremely hot and 
can cause serious skin burns. 

@ Don't mix household cleaning prod- 
ucts—some of them can interact, with 
objectionable or dangerous results. Rec- 
ommended cleaners for heavy stains, 
such as Delete or Barkeeper's Friend, 
contain oxalic acid and should never be 
used on a heated surface, since hazard- 
ous fumes can result. They also contain 
a light abrasive and should not be 
scrubbed in with excessive pressure. 


-— 


€ For normal cleaning: One point of 
agreement | found is that ordinary bak- 
ing soda is an excellent cleaner for every- 
day use (above, left). It's also the least 
expensive. Apply it to the heating sur- 
face, then clean and polish with a damp 
paper towel. 

€ For heavy stains, use oxalic-acid- 
base cleaner. Mix enough in water to 
form a thick paste. Let stand about 45 
minutes, scrub lightly, and clean off 
remaining paste with a damp paper 
towel. Polish with baking soda or 
cleaner. Don't apply to heated surface. 

© For very stubborn stains, PPG rec- 
ommends cleaning first with baking soda 
and soap pad, rinsing, and applying two 
teaspoonsful of undiluted chlorine 
bleach, Then cover area with plastic 
sheet of clear polyester oven-bag mate- 
rial (above, right) and turn on low heat 
until bubbling action occurs. Allow top 
to cool; rinse, and wipe clean. Corning 
doesn't recommend this, however, so 
follow only the instructions furnished 
by your range manufacturer. 


glassy materials with low thermal 
expansion (about 1/10 that of 
steel is adequate) and good thermal 
conductivity and stress were de- 
veloped. Fused quartz and 96-per- 
cent silica glass met these require- 
ments. During the 50's there were 
attempts to develop electric and 
glass ranges with such silica cov- 
ers over the burners. 

But mechanical strength remained 
a problem for the appearance of 
a panel-type top. It can be gained 
through thickness, as with bullet- 
proof glass, but this limits heat 
conductivity. All glassy materials 
are strongest in compression and 
weakest in tension, and any way 


liver extremely high heat for certain 
foods or utensils that may require it. 


that outer surfaces can be put in 
compression will improve strength. 
Heat tempering does this, but tem- 
pering can be accomplished only 
when thermal expansion is moderate 
to high—characteristics that are in 
opposition to those needed for 
rangetop materials. Finally, a 
chemical process rather than a ther- 
mal process was developed by 
Corning for forming the outer com- 
pressive layer. Applying this prin- 
ciple approximately doubled the 
strength of already-developed glass 
ceramic formulations that have the 
other characteristics necessary for 
arange top. 

Back in 1966, Corning test- 
marketed a Pyroceram top that 
could be installed flush with the 
top of the kitchen counter. With 
"The Counter That Cooks," the 
smooth-top range was ready to take 
its place in the home-appliance 
lineup. 

The other major manufacturer of 
ceramic cooktop material today is 
PPG. For its Hercuvit ceramic, 
PPG claims a negative coefficient 
of expansion and high infrared 
transmission. The material is made 


of lithium alumina silicates сгуз- 
tallized to glass ceramics. 

Glass-ceramic cooking surfaces 
allow heat to pass vertically 
through the short path of sheet 
thickness to the cooking vessel on 
the top, but not horizontally away 
from the marked cooking spots. 
The surface is therefore cool 
enough to touch just five centime- 
ters away from the cooking surface. 
And it is strong: At Corning it must 
withstand a four-pound weight 
dropped from a height of nine 
inches in routine quality-control 
tests. 

While performance differs from 
that of an ordinary electric range, 
it is surprisingly efficient. In recent 
tests conducted at Virginia Poly- 
technic Institute and the Virginia 
State University's College of Home 
Economics, research indicates that 
there is no significant difference in 
power consumed between a ther- 
mostatically-controlled smooth-top 
surface and a conventional electric 
range. 


Keep the smooth-top clean 


I checked over the instructions of- 
fered by numerous manufacturers 
and those of the two major manu- 
facturers of the glass-ceramic ma- 
terials, Corning and PPG. It all 
boils down to following the manu- 
facturers' instructions explicitly for 
cleaning procedures and materials. 
All recommendations aren't neces- 
sarily the same. One manufacturer 
recommends a light abrasive clean- 
er such as Comet or S.O.S. pads for 
cleaning dirty stains; another does 
not. One recommends special clean- 
ing and conditioner material; an- 
other recommends ordinary dish- 
washing detergent or baking soda 
for daily cleaning. 

To minimize cleaning, be sure 
that cookware is clean and dry be- 
fore you use it. Select heat settings 


carefully and use cookware large 
enough to accommodate food and 
liquid, and so eliminate boilovers 
and splattering. Wipe up food spills 
as soon as the top is cool. (Never 
apply cleaning materials to a hot 
cooktop.) 


What to look for 


Some smooth-tops have features 
that offer more than convenience. 
One of the best is good thermostat- 
ic control of the heat. Some of the 
top models use a 3 + 1 concept— 
three thermostatically controlled 
burners with опе quick-heating 
burner; great for canning, preserve 
cooking, and for utensils that aren't 
perfectly flat. The close control you 
get with thermostatic burners not 
only keeps efficiency high but also 
eliminates the need for such devices 
as double boilers for preparing 
sauces and gravies. 

А smooth cooktop can be deceiv- 
ing—you might well touch a burner 
with no idea that it's hot. We're not 
conditioned to the appearance as 
we are to a conventional range. To 
combat this, some ceramic mate- 
rials change to a yellowish color 
when heated, then turn white again 
when the unit is turned off. On 
others, a reddish glow from the ele- 
ment is visible through the mate- 
rial. Some have hot lights, a feature 
that I highly recommend. These are 
thermostatically-controlled lights 
that remain on for each individual 
cooking spot. The lights go out only 
when the surface is cool enough to 
touch. 

Because of possible breakage, I 
wouldn't recommend that you at- 
tempt to service a smooth-top be- 
yond the minor procedures recom- 
mended by the manufacturer. For 
this reason, the warranty and the 
available service facilities become 
more meaningful than they might 
with other appliance purchases. ls] 


Permanently stained 

Early in my research | ran into a user 
who particularly interested me. She said 
she wouldn't purchase another smooth- 
top, because hers wouldn't clean and in 
fact was becoming progressively more 
stained. "Aha, just what | am looking 
for. I'll show you how you can clean it 
and have it looking just like new.” 

In the succeeding weeks | rubbed and 
scrubbed and tried every device known 
to me and to the manufacturers of 
smooth-top surfaces. Not only did the 
unit fail to gain a new appearance, | 
hadn't even lightened the stains. Finally, 
after consulting with the range manu- 
facturer and the glassmaker who current- 
ly makes all of the glass tops for this 
manufacturer, it was hinted that this was 
an earlier top made with a type of ground 


glass no longer in use, by a glassmaker 
no longer active in this field. It was im- 
plied that if the grinding process was 
not just right, the surface would not be 
sealed well and the stain would be per- 
manent. In industry terminology it was a 
"'stainer.'" 

Only a certain percentage of these 
units failed in this way, and this type 
accounted for only a small percentage 
of the total number of smooth-tops sold. 
The two manufacturers of the glass for 
all current production smooth-tops tell 
me they have never found a normal 
cleaning problem that couldn't be rem- 
edied by the homeowner. | believe them. 

It's not likely you'll encounter a prob- 
lem like this. But it's an explanation for 
some of those stories you've heard about 
stained smooth-tops. 


Quickcharge 
cordless . 
soldering iron 


Pop this Iso-Tip cordless soldering 
iron into its stand and in an hour 
it's fully charged, ready to go to 
work. The batteries take only 60 
minutes to go from completely dead 
to full charge, and the recharging 
stand then automatically switches 
to trickle charge to keep them that 
way. An LED indicator shows when 
the charge is complete. 

You can expect to make up to 
125 solder joints with one charge— 
an infinite amount if you keep re- 
turning the iron to the stand be- 
tween connections. 

I found the Iso-Tip to be light in 
weight, easy to use, and, best of all, 
convenient—since it's ready to work 
where and when you are. The on- 
off push button is easy on the finger- 
tips (many aren't), and it has a 
locking position for storing the iron 
safely. 

Iso-Tip 60, made by Wahl Clipper 
Corp. (2902 Locust St., Sterling, Ill. 
61081), comes with stand, fine tip, 
and chisel tip for $35. Other op- 
tional snap-in soldering tips are also 
available.—W. J. Hawkins 
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Safety 


mower 


cuts grass 


without a blade 


By E. F. LINDSLEY 


I shoved my foot under the mower 
housing, right into the path of the 
rotary cutters. No, I hadn’t taken 
leave of my senses, as an examina- 
tion of my undamaged shoes re- 
vealed. 

The stunt was performed to dem- 
onstrate the safety of Roper’s new 
Blade-Less Whip Stik 20-inch ro- 
tary mower. But can it cut grass? 

To get the answer to that ques- 
tion, I recently tested one of the 
first pilot models. Here’s what I 
found. 

Instead of a whirling, double-end 
knife, the Whip Stik has three very 
tough plastic pins resembling over- 
size toothpicks that snick off grass 
but yield and flex on contact with 
foreign objects. This reduces to 
practically nil the chances of 
throwing such objects. The pins 
have been tested on everything 
from bottles to stones, metal toys, 
and wire. I’d judge it almost impos- 
sible to bend a crankshaft with 
these novel new cutters. 

As for a foot in the cutters, I 
doubt that Roper or anyone else 
would claim that a bare or san- 
daled foot wouldn’t be injured, but 
any reasonable pair of street or 
work shoes will come out undam- 
aged, as will the foot inside. 

To find out how well, or badly, 
the Whip Stik cuts grass, I first 
used a blade-type mower and eased 
into some tough, broadleaf grass. 
"There was no real cutting; the grass 
was simply whacked off (see top 
photo of grass ends). Nevertheless, 
the blade was not really dull—just 
in average or a-little-better-than av- 
erage condition. 

I then sharpened the same blade 
and cut next to the already mown 
spot. This time, the grass ends were 
cleanly cut. But in real-life use, 
such blades seldom hold a keen 
edge for more than 20 minutes. 

How did the Roper compare? 
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Surprisingly well. It didn't cut as 
cleanly as the freshly sharpened 
steel blade, but it did cut as well, 
or better, than the average blade, 
as an examination of the cut ends 
with a magnifying glass revealed. 

Roper spokesmen hedged a bit 
about tall grass and weeds. They 
suggested that you couldn't ex- 
pect the same overpowering action 
as a steel blade would give, but 
they emphasized that the trade-off 
for safety was more than worth any 
performance loss. 

Weed patches tend to hide 
stones, stumps, and other obstacles 
that ruin blades and crankshafts. I 
used the Whip Stik in just such an 
area; it cut about as well as any 
other mower. Sometimes it took a 
couple of passes to clip off an in- 
dignant thistle plant. The noises 
were horrible as I hit fist-size rocks 
and exposed roots. A blade would 
have been a wreck here, but noth- 
ing happened to the Whip Stiks. 
Moreover, even if I'd broken all 
three of them, I could have popped 
in new ones in 30 seconds for about 
the same cost as a commercial 
blade sharpening. 

I concluded that for ordinary 
lawn cutting, the Whip Stik is more 
than adequate and infinitely safer 
than steel-blade mowers. But there 
may be grass it can't handle. Га 
recommend trying before buying 
if you have unusual grass or are 
especially proud of your lawn 
grooming. 

The only problem I found was 
in preventing the cutter support 
disk from turning when I tried to 
remove it to drain the oil. There 
is no way to keep the crankshaft 
from turning short of holding a 
pipe wrench on the crankshaft. 

For now, the Whip Stik comes 
in a 20" hand-push model only. 
"There's nothing else unusual about 
it but the cutters. It's a basically 
good-quality steel-deck mower with 
normal features and price. 05 


E. 


Plastic pins in new safety mower cut 
grass but don't hurt user or throw for- 
eign objects. Pins are tough and flexible. 


Conventional steel! blades (not dull or 
nicked) produced these grass ends— 
as a typical family mower would do. 


Newly sharpened rotary blade would cut 
grass ends cleanly, but such a keen edge 
would last only about 20 minutes. 


Grass ends cut by Whip Stik look about 
the same as those produced by a typical 
mower with slightly dull blades. 


TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 


Science, 380 Madison Ave., New York, N 


By RAY HILL 


with the eai 


We'll pay you $25 


if we use it. If two or more readers send in the same usable tip, the one 
t postmark will be chosen. Sorry, but tips can't be returned. 


Diagnosing deposits in your spark plugs 


Inspecting your car's spark plugs? If the 
plugs show rusty red deposits on the 
electrodes and porcelain insulator, don't 
automatically assume you've got water 
in the cylinders. Chances are, says the 
Champion Spark Plug Co., that this red- 
dish deposit is the byproduct of a new 


| М 
Adjusting electronic ignition 


When adjusting the point gap of breaker- 
point ignitions, you set the points so the 
feeler gauge drags slightly when it slides 
through the points. With electronic set- 
ups, you don’t want to do that. If specs 
call for 0.008” gap between the reluctor 
tooth and pickup-coil tooth, a flat, non- 
magnetic feeler gauge should slide free- 
ly in the gap. A 0.010" feeler gauge 
should not fit in the gap. Never force a 
feeler gauge into the air gap. 


gasoline additive—MMT, a manganese 
compound sometimes used as an anti- 
knock ingredient. Lead is being elimi- 
nated as an antiknock substance because 
of its effect on catalytic converters, so 
MMT will probably become increasingly 
evident in unleaded gas. 


Replacing a water pump 


If some is good, a lot is better. That's 
a good rule for your savings account, 
but it can be disastrous when applied to 
installing a water pump. Excessive gas- 
ket sealant applied to the water-pump 
gasket can travel through the cooling 
system and clog the radiator core. This 
can lead to reduced cooling-system effi- 
ciency and overheating. On water pumps 
and thermostat housings, use only a thin 
layer of gasket sealant. 


Cheap distributor wrench 


Here's how to make a low-cost distrib- 
utor wrench. Take an inexpensive box- 
end wrench of the appropriate size, heat 
it with a butane torch, and bend it as 
shown. Use a stout screwdriver, punch, 
or drift to provide the leverage to loos- 
en and tighten the distributor bolt. 


When it's grease-job time 
As you grease the ball joints on some 
vehicles, you may find that the grease 
fitting installed by the factory won't al- 
low you to fit the nozzle of your grease 
gun over it because the fitting is too 
Close to a cross member or other ob- 
struction. Don't just ignore that ball joint. 
Remove the grease fitting and replace it 
with one that makes a 90* bend. Now 
you can lubricate that troublesome ball 
joint easily. 
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Two routes to DIY 


urethane 
foaming 


All you need is packed into 
portable aerosol cans. Your 
choice depends on the job 


Paired cans 
give you mix for 
insulation jobs 
By EVAN POWELL 


Our desire to save energy has 
spawned a number of new appli- 
cations for high-efficiency polyure- 
thane foam, but improper use can 
destroy the efficiency of such in- 


One-component 
can for sealing 
and filling gaps 


By AL LEES 


Perhaps you're already familiar 
with two-can kits like the one 
above, but there's now a new route 
to do-it-yourself foaming—and it's 
even simpler for small jobs. Rubi- 
con Chemicals just sent me a sam- 
ple can of the first one-component 
urethane foam offered to the U.S. 
consumer. It's called Fomofill, and 
if you can't yet find it locally, write 
to Rubicon's licensee: Fomo Prod- 
ucts Inc., 3250 W. Market, Akron, 
Ohio 44313. 

The foam is dispensed from a 
pressurized can, like dessert whip 
or shaving cream. It's ideal for 
caulking gaps and filling holes. It 
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sulation in some equipment. For in- 
stance, refrigerator repairs (such as 
removal of a defective drain line or 
even replacement of a thermostat) 
require chipping away part or all 
of the factory-applied urethane 
from a given area. If you pack this 
void with ordinary fiberglass, the 
compression reduces the efficiency 
of the insulation in these tight 
areas. The result: condensation on 
the outside of the cabinet and some- 
times within the less densely insu- 
lated area as well. 

A Froth-Pak kit like the one I'm 
using in these photos refoams such 
an area like new. Consider, too, 
that foam can reach otherwise in- 
accessible areas in compactly de- 


Sticks fast to nearly everything— 
best of all to moist, porous surfaces. 
It can be sliced and sanded, so don't 
worry about running a messy bead. 
You can even patch a hole in wall- 
board by squirting it full of foam, 
trimming the surface flush after the 
foam sets, then spackling the area. 
I used Fomofill to plug oversize 
holes drilled through attic-wall sole- 
plates by a careless electrician to 
pass wiring clusters; the treatment 
stopped infiltration of icy attic 
air that had always been a problem 
there. I also sealed joints in a 
weather-exposed valve box I'd lined 
with rigid sheets of Styrofoam, 
creating an envelope of insulation. 
The can is sold with a short 
length of clear plastic tubing you 
press-fit onto the nozzle, for reach- 
ing into inaccessible places. Since 
you must always work with the can 
inverted, this extension proves 
especially handy for overhead ap- 
plications: The tube lets you squirt 


signed equipment such as recrea- 
tional vehicles. These are two uses 
to which I've put this kit with ex- 
cellent results. 

Two-part foaming kits have been 
around several years, but this one’s 
the handiest I’ve tried. It consists 
of two aerosol cans in a sealed 
cardboard container. When actu- 
ated simultaneously by a linkage, 
they discharge their respective ma- 
terials into two tubes. When they 
mix, in a nozzle at the end of the 
two-foot-long tubes, a foaming 
action occurs and foam is shot out 
the nozzle. Two nozzles are pro- 
vided: a spray nozzle for inacces- 
sible areas (the foam shoots out 
with force enough to carry it well 


foam higher than the upended can. 

The foam is self-curing; it reacts 
to air moisture. It’s very tacky right 
after it’s applied, so if finger con- 
tact is likely, wear rubber gloves. 
The foam gains adhesive power as 
it expands (to two or three times 
it original volume) and cures; about 
the only things it won’t stick to are 
nonpolar surfaces like polyethylene 
and Teflon. It can be cut or trim- 
med in two to three hours, and 
cures to its final semirigid state in 
24 hours. 

The 18-oz. can I’ve been playing 
with retails for around $7. A 36-oz. 
size will be available at $10.95. 

To test Rubicon’s claim that Fo- 
mofill is verminproof, I exposed it to 
my resident field mice, who’d been 
using those wiring holes. They nib- 
bled the surface, leaving a pile of 
chips, but apparently had no stom- 
ach for burrowing—a relief to any- 
one who’s witnessed their gleeful 
nesting in fiberglass batts. us 


beyond the nozzle), апа a pour 
nozzle for foaming large cavities. 
To prepare for an application, 
you press the ends of the dispenser 
tubes onto the container valves, 
which are locked by a large “wing” 
until ready to use. Plan your job 
well to avoid wasting material and 
to complete it immediately. Though 
you have up to 24 hours to use the 
containers once they are opened, 
you can’t let the nozzle be idle 
long without the mix hardening. If 
you must stop operation for any 
length of time, kink the hoses to 
prevent hardening in the valves. 
Try to apply an entire thickness 
as you go, since the “skin” has 
greater density than the interior of 


Filling gap below air-conditioning duct prevents infiltra- 
tion. Extension tube, slipped on nozzle, feeds foam to gap. 
Can must always be inverted during application. 


= d 
the foam. Applying two light coats 
results in two "skins" and a result- 
ing loss in coverage. Wear safety 
goggles when applying, and heed 
the usual warnings about avoiding 
skin contact and breathing vapors. 

The 1.2-pound model 39.5 kit I 
used yields a touch over 3⁄4 cu. ft. 
(915 board feet) and costs $12.50. 
It also comes in 26.25-pound and 
87.5-pound sizes. With good plan- 
ning, you should be able to com- 
plete several small jobs with the 
1.2-pounder. It's expensive, but it 
accomplishes what no other insula- 
tion can do. It's available from 
most insulation distributors in large 
cities—or write to Insta-Foam Prod- 
ucts, Inc., Joliet, Ill. 60435. 05 


Inside dispenser carton are two aerosol cans linked together 
as shown. In normal use, carton is sealed; only protrusions are 
dispenser valves on cans, plus the linkage trigger. 


Air leaks at side of Powell's camper proved ideal test for 
kit (left), Spray nozzle provided extra reach for placing foam 
in inaccessible corners of this compartment. 


Spray nozzle (left) should be held 12 
inches from surface to be coated. Insert 
pour nozzle (right) into crevices. 


Sealing car-body joint prevents road dust from entering 
trunk. Foam also plugs rust leaks, dampens body rattles. Avoid 
finger contact before foam sets—solvents don't faze it. 
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How many 
specialty planes 
doyou need? Part two: 


Molding and 
router planes 


Inletting plane is handy routing tool for 
hinges, locks, and other cuts with the 


grain. In use, you view cutting action 
through an aperture. Cutter is bedded in 
groove, square with the sole. 


Standard metal router is sized for av- 
erage routing. This model has a screw- 
actuated depth adjustment, and can be 
used in a bull-nose position. A fence 
aids in making parallel cutter runs. 
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Wooden router is chunky, offering a 
good grip when used with large knives 
for heavy routing. Sizing the tool to the 
work is important; various blades do 
similar work, each on a different scale. 


Small metal router is suited to fine re- 
cessing work that requires controlled, 
precision cuts. This 14-inch cutter can 
be moved to the rear socket for bull-nose 
work. 


How to use, sharpen, and 
tune up your wood planes 


By DAVID WARREN 


Special-purpose planes should be 
added to your tool collection as 
specific needs arise. Molding and 
router planes, like the basic bench 
and specialized planes described 
last month, can often do a job 
easier and faster than a power tool. 
But even if you select the right 
plane, a dull cutting iron makes 
your work harder and creates a 
woolly surface. Sections of this 
month’s article, the second of two on 
specialty planes, outline how to put 
a keen edge on your blades, and how 
to adjust and clean planes for top 
performance. 

Note that the chart at the bottom 
of the facing page matches the chart 
in last month’s issue. If you wish a 
single complete chart, merely clip 
this one and attach it to last 
month’s. 

Router planes, shown at left, are 
often used to mortise wood for 
hinges or inlays. They’re also useful 
for roughing out backgrounds in re- 
lief carving. Generally, before using 
a router plane, you should first 
scribe the area to be recessed and 
outline it with a chisel. Begin with 
shallow cuts; tap the cutter deeper 
after each successive cut. 

A molding plane (or a combina- 
tion of molders) can be used to form 
decorative patterns on the face or 
edges of boards. Molding-plane 
blades and soles are, of course, the 
reverse of the shape you want; 
rounding (convex) and hollowing 
(concave) planes, therefore, are 

Continued 


Large rounding planes, sometimes 
called gutter planes, are useful for 
scooping long wide coves such as the 
depression in a wooden bench. Absence 
of fence permits use at various angles. 


Lack of solid toe, or chip breaker, was 
original deficiency of the combination 
plane. Record model corrects this with 
an attachable sole for hollows and 


rounds. Several sizes are at right. 


Small rounding planes are for narrow- 
er concave moldings. This is an E.C.E. 
model. Plane can be used freehand or 


with a board fence clamped to work. 
Unfinished soles burnish with use. 


Adjustable fence acts as a guide for 
hollow or round sole castings that slide 
on plane rods and lock. Do forward sec- 
tion of molding first; then step back- 
ward, shaping more of the board. 


Shop-made scratch tools let you dupli- 
cate unusual moldings for which cut- 
ters can't be bought—as in reproducing 
damaged chair leg, left. Shape edge of 
metal blank with hand grinder, files. 


Hold fence of scratch stock against 
side of original piece, adjust cutter, and 
secure bolts. Then transfer to new work 
and pull along in a series of light strokes 
to reproduce the shape. 


Specialty planes and how they're used 


Name of 


Group Category ne 


Tnletting plane 


Combination plane is compact and ver- 
satile—at a comparatively low invest- 
ment. This small box substitutes for as 
many as 40 different planes; E.C.E. tool 
includes 24 regular cutters, 16 extras. 


Reverse ogee above (or other special 
shapes) can be cut with a fixed wooden 
fillister plane when reproducing a single 
molding, as a low-cost alternative to a 
custom cutter for a power tool. 


Typical pitch of blade. 
Effect 


Typical length Typical blade width Bodding cutting ЕА 
angle i up) Common uses 
$77 3 457 Rout hinge recesses, etc. 


Wooden router 94" 3", A". AU 90° 28° General routing, heavy work 
Metal router 7%” МА”, М”, 7/16” 90° 37° General routing, average work 
Metal router, small — 37 Uu 90° 42° Routing small, fine work 

Molding planes found (gutter) 977 ЗЗтт, 39mm, 48mm Lu Simple Hollowing large concave moldings 
Round E ma Simple Hollowing smali concave moldings 
Combination plane — 10%” 24 various sizes 50° Simple Plow, rabbet, grooving, 


and shapes plus 
16 extra cutters 


molding (beads, reeds, ogees 
hollows, rounds, etc.) 
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named for their soles, not for the 
finished shape they cut. Some of the 
irons available are the cove, reverse 
ogee and square, and side bead. 

Rounding molders are more im- 
portant in your tool collection than 
hollowing planes. In a pinch, you 
can shape a convex surface with a 
flat-soled plane. But concave sur- 
faces can be shaped only with a 
rounding plane. 

When you use a molding plane, 
cut away as much excess wood as 
possible with an appropriate bench 
or rabbet plane. It’s worthwhile to 
keep extra irons for your bench 
planes, and you may want to have 
two bench-plane blades ground at 
a special angle: one for hardwoods, 
the other for softwoods. 

To help preserve plane irons: 

© Inspect work carefully to avoid 
cutting imbedded nails and screws. 

@ Lay planes on their sides or on 
shavings when not in use. 

* After the push stroke, don't 
slide the plane backward. Carry it 
back. 05 


Bevel angles for 
plane-blade cutting edge 


Primary Application 
bevel 

Bench-| irons ground specifically for s 
20° — woods. with this low angle will cha! 


a 
if used on difficult grained hardwoods 


Compromise angle for bench-plane irons. Suit- 


25° able for hard or softwoods 
30* Bench-plane irons espec suited for cutting 
rdwoods or resinous ls 


ry b 
if it Will reduce back clearance significantly. 


Curve of blade cutting edge 
SHAPE OF EDGE | APPLICATION 


|. CURVED 
~N CORNERS 
OPTIONAL 


SMQOTH 
TRY PLANE 


RABBET 
PLANE 
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How to hone an edge that 


A sharp plane lightens your workload; 
dull edges resist cutting and tear the 
wood. To hone a keen edge, you should 
progress from medium- to fine-grit sharp- 
ening stones. The durability of the edge 
you produce depends on its angle and 
thickness. If the angle is too acute, the 
edge bends and minute pieces break 
off. Too large an angle makes it difficult 
to push a blade through the wood. The 
table (left) shows the proper applica- 
tions of various bevel angles from 20° 
to 40°. The 25° ground bevel is an all- 
purpose compromise angle; like the 45° 
bedding angle described last month, 25° 
has been determined empirically over the 
centuries. 

Grinding bench-plane irons. First 
check carefully to see if edge is bad 
enough to require regrinding. Grind on 
a wheel only if absolutely necessary to 
recondition an iron. Hasty grinding can 
blue the edge and draw the temper; this 
requires further grinding, beyond the 
blued edge. To remove nicks, to reduce 
an oversize secondary bevel, or to 
true up a slightly skewed edge, you can 
also grind with a coarse or medium India 
bench stone and a blade-holder jig. The 
biggest danger in freehand honing is a 
rounded bevel. A convex, curved bevel 
acts as a fulcrum, preventing the cutting 
edge from biting in. Blade holders can 
prevent rounding. The Eclipse holder 
(below) rolls directly on the stone. Once 
the cutter is locked into place, you can 
change stones and maintain a precise 
honing angle. In contrast, the back of 
General’s honing jig rolls on the work- 
bench, and may require readjustment as 
you progress from medium- to fine-grit 


Cool 54-grit resinoid wheel (left) won't 
burn cutters. Rockwell's sliding jig lets 
you remove work without disturbing the 
angle setting. Eclipse honing jig for hand 
sharpening (above) rolls on a six- to 
eight-inch-long stone. Jig maintains the 
same angle regardless of the stone 
thickness. 


lasts 

may be added to strengthen the edge. 
This is especially useful for preserving 
the edge when planing green hardwoods 
and rough surfaces. Honing turns up a 
burr or wire edge that must be carefully 
worn away. Hold a hard Arkansas stone 
against the back of the blade with about 
one-quarter of it protruding over the end. 
Carefully maintain the bevel angle and 
alternate honing the front and back un- 
til the burr is gone. 

Here are some tips for sharpening spe- 
cific specialty irons. Scrub: Hone free- 
hand to maintain a flat bevel; a second- 
ary bevel helps the edge endure. Tooth- 
ing: Hone normally, but do not touch 
back striations; leave the burr. Com- 
pass: Needs an extremely keen edge 
since cutting takes place at a variety of 
angles to the grain. Scraper: Sharpen 
edge at 30? to 45° and then turn the 
edge with scraper burnisher or back of a 
gouge. Rabbet: The iron must be honed 
perfectly square to its side. Tongue & 
groove: Don't sharpen the slot; ignore 
it and sharpen as though the edge were 
continuous. Minimize grinding, which 
reduces slot depth. Be careful not to 
round the edge of the grooving cutter. 
No. 79 side rabbet: Follow manufactur- 
er's grinding rules, as with all specialty 
planes. This plane's cutting edge is 
skewed 65^ instead of the usual 90°. 
Router: Grind L-shaped cutter on the 
side of a wheel. Hone entire bevel and 
skip grinding secondary bevel. Combi- 
nation: These are already ground and 
require only honing. If a curved shape is 
worn, grind with a file. It's important to 
hone single-bevel irons to avoid regrind- 
ing. Hone the back only flat to the iron. 


stones. Hone straightedges using the same 
After honing the bevel, a thin second- techniques described for bench-iron 
ary bevel, not wider than 1/64 inch, planes. 
CORRECT GRINDING ANGLES INCORRECT 


PRIMARY 


элск. 
CLEAR- 
ANCE 


TURNED 
DSE 


| GENERAL 2. HARDWOODS 3. SECONDARY 
JRPOSE BEVEL WIDTH 
BevecwioTn — JUST UNDER — [ABOUT 64") 
тз 2V2 times Wice Tick MUST Be ACUTE 
THICKNESS NESS OF THE OW BACK 
‘THE BLADE, E CLEARANCE 


METER WHEEL 
WEAKENS EDGE 
SECONDA! 
Severe NEEDED 


FROM BITING IN 


Specialty planes for molding and routing 


Mouth opening of Bailey-type plane can 
be reduced to minimize tear-outs. To 
adjust, remove cap and iron; loosen two 
fillister-head screws. Adjustment set- 
ting is screw actuated from rear. 


Setting the wedge on wooden planes 
takes a few taps with a hide or wood 
mallet. Hold blade about Y inch up 


from sole and tap wedge snug. Tap top or 
sides for depth and lateral settings. 


Adjusting and cleaning planes for top performance 


Primus smooth plane also has an ad- 
justable mouth secured by a screw just 
behind the front horn. The narrower the 
mouth, the closer the back iron should 
be to the cutting edge. 


Burrs or nicks in the back iron may 


hold it away from the cutter, forcing 
chips between the two irons. To’ cor- 
rect, smooth the edge of the back iron 
on a stone so that it makes a tight joint. 


Clean nicks and scratches on wooden 
planes with 4/0 steel wool and shellac. 
Remove the burrs from nicks and 


MANUFACTURERS AND CATALOG SUPPLIERS 
Brookstone Co., Brookstone Building, Dept. 
C., Peterborough, М.Н. 03458; Frog Tool Co., 
548 N Wells St. Chicago, 11. 60610; Garrett 
Wade Co. ifth Ave., New York, N.Y. 

Co., 107 Walnut St., 
Philadel loodcraft Supply 
Сору 313 "Montvale Ave, Woburn, Mass. 


scratches in metal planes with sharpen- 
ing stones. Light waxing prevents rust; 
Navy Jelly and steel wool removes it. 


FOR FURTHER READING 

Planecraft, by C.W. Hampton and E. Clif- 
ford, Woodcraft Supply Corp., 1972. 

Cabinet Making for Beginners, by Charles 
H. Hayward, Drake Publishers, Inc., 4. 

Tooís for Woodwork, by Charles H. Hay- 
ward, Drake Publishers, Inc., 1975. 

The Encyclopedia of Furniture Makin 
Ernest Joyce, Drake Publishers, Inc., 1976. 

Combination Planes, by the Stanley Rule & 
Level Co., Ken Roberts Publishing Co., 1975. 

Country Furniture, by Aldren A. Watson, 
Crowell Publishing Co., 1975. 


Before you 
spend $8,000 
or more for a 
motor home, 
spend #15 

for this. 


Home 


When you buy a motor home today, 
there are a lot of choices. And a lot of 
ways to go wrong. The Motor Home 
Buyers Guide can help you get the 
best motor home for your money. It 
tells you what to look for, what ques- 
tions to ask before you buy. More 
than 100 pages, packed with facts 
about costs, models, floor plans, fea- 
tures and construction. 

This guide is published by 
Winnebago. It's authoritative. And 
honest. We honestly believe the more 
you know about motor homes, the 
better you'll like ours. Send $1.95 
now. It could save you a lot of grief. 
And money. 
see ee 
Winnebago Industries, Inc. ооа 
Consumer Information Dept. 

1909 East Cornell, Peoria, Ill. 61614 
Enclosed is my check or money order 
for $1.95. Please send my Motor Home 
Buyers Guide to the address below. 


NAME. 


ADDRESS. 


CITY. 


STATE. 
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SEENORTH 
CAROLINA 
BEFORE 
YOU GET 
HERE. 


Before you plan your 
nd for 


саре. Its Full of 
todaand 


NOW A LONGER LASTING 
“SNAP-ON” ABRASIVE DISC 
FOR YOUR HOBBY TOOL 


POWER-LOCK An industrial grade disc that 
won't fly-off under excessive grinding 
heat. No glue. No nuts to 

mark work surface. 

Unique "'snap-cam" fas- 

tener locks disc to 

holder. Lasts longer, 

cuts faster. 

For sanding 

wood carvings 

and metal craft. 


p PAINTING d 
DECORATING 


WALLCOVERING 
surface preparation 


New 872” x 11” size book shows how to 
finish dry walls, remove old paint, patch 
walls, hang wallpaper and dozens of other 
time saving ideas for decorating and resto- 
ration projects. Clearly illustrated with easy 
to follow instructions. 
Send $.50, five dimes, for your book. - 
Hyde Tools, Dept 4, Southbridge, MA 01550 ORDER POWER-LOCK STARTER KIT 


PLK-1 - 114" dia holder and 9 discs 


$3.99, 9 replacement discs $1.99. $ 
eoe OD 

Add $1.00 for postage and . 
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handling. PS 


What advantage does the пе 
DynaBo have over the compounds’ 
For one, there are no pulleys o 
cables to move with the limbs. Thi 
lightweight (only 214-ounce) sector: 
crescent assembly does the whol 
job. So, the DynaBo moves fewe 
parts (considered deadweight) 
propel an arrow. And the better th 
ratio of arrow weight to deadweight, 
the more efficient the bow. 

The bow I tried was set for 
pounds at peak tension and 2 
pounds at full draw. For me, thi: 
meant I had to “lift” 43 pounds, 
but hold only 26 pounds while 
aimed. 

The DynaBo also shoots at hig! 
velocity and is faster than othe: 
bows I’ve handled. But whether thi 
means it is more accurate stil 
awaits more thorough field-testing. 

What is probably DynaBo’s most 
interesting and useful feature is а! 
adjustable draw stop. A simple са] 
screw and collar on the crescent le 
you preset the exact draw length 
that every time you set up a shot 
you are guaranteed precisely the 
same amount of power. This mean: 
that, in the excitement of a fas 
shot, you won't overdraw. My ow! 
experience is that this single item 
is almost as significant as the con- 
cept of the bow itself. All told, the 
DynaBo, which costs about $215 at 
most archery shops, appears to be a 
long shot forward in archery tech- 
nology. 05 


Allen compound 
bow has elabo- 
rate pulley sys- 
tem. S hooks at: 
tach drawstring 
to cables that run 
through — eccen- 
tric pulleys, han- 
dle pulleys, and 
limb pulleys to 
tie-down shafts. 
System does the 
same job as the 
sector-crescen 
assembly on Dy: 
naBo. 


Sw 


Richard Petty, 


‘Stock Car Driver. 


“If you really 
want to learn how to repair cars, 


NRI Automotive Consultant, 
and America's Winningest 


check out NRI home training." 


They give you all the training and 
equipment you need to get you 


started in a hurry. 


My dad made auto mechanics 
out of us long before he'd let 
us enter a гасе... so | learned 
early the importance of a good 
mechanic . . . and the oppor- 
tunities that are out there for 
well-trained men. That's why 
I'm sure glad to see home 
training like the two NRI 
courses come along. With NRI 
training, hands-on experience 


Pictured above is just 
some of the professional 
equipment included in 
NRI's Automotive training 
programs. 


is going to come fast, and 
come right. It's a lot of training 
for the money. 


Learn Auto Servicing Fast 
NRI's Basic Professional 
Repair Course covers the 
basics of auto repair in 30 
lessons. From headlight to tail- 
light, you'll learn all you need 
to know, quickly. Basic home 


training includes eight impor- 
tant service items, including an 
Inductive Pick-Up DC Power 
Timing Light, Ignition and 
Electrical Systems Diagnostic 
Analysis and Tune-Up Instru- 
ment, tune-up tool kit, and 
more. 


Become a Professional 
Mechanic 

NRI's 70-lesson Master Auto- 
motive Technician Course 
includes all the equipment, 
tools and training materials 
you need to be a real pro. In 
addition to personal services 
and "'bite-size" lessons, you 
receive 10 pieces of auto serv- 
ice equipment, including an 
Ignition Analyzer Scope, Diag- 
nostic Engine Analyzer, Induc- 
tive Pick-Up DC Power Timing 
Light, full set of tools, Torque 


Wrench, 4 different test 
gauges, and more. You'll learn 
to service electronic ignition 
systems, and even auto air 
conditioning. . . with an air con- 
ditioning systems analyzer and 
a refrigerant systems leak 
detector. 


Train with the Leaders— 

NRI and McGraw-Hill 

No other school has NRI's 
experience in home training... 
or McGraw-Hill's background 
in continuing education. Mail 
the coupon and check out 
what they have to offer. Over a 
million students have trained 
at home the NRI way, and you 
can too. 

If the coupon is missing, write: 
NRI Automotive School; 3939 
Wisconsin Avenue, Washington, 
D.C. 20016. 


RUSH FOR FREE CATALOG 


NRI SCHOOLS 
McGraw-Hill Continuing 
Education Center 


Please check for one 
free catalog only. 


NO SALESMAN 
WILL CALL. 


Name. 


3939 Wisconsin Avenue П 
Washington, О.С. 20016 


AUTOMOTIVE MECHANICS 
COURSES 


CB, Color TV/Audio, Com- 
munications and Computer 
Electronics Courses 

Air Conditioning, Refrigera- 
tion, and Heating Courses. 


O 
[Г] 


Approved under GI BILL 
if taken for career purposes, 
Check for details. 


(Please Print) 


Address. 


Age. 


City/State/Zip. 


A National Home Study Council Accredited School 


947-017 


Air power 


Pick the right 


compressor outfit 


For many jobs in your house 
or shop, there's no better 
helper than air under pressure 


By PHIL McCAFFERTY 


Add up all the handy and timesav- 
ing things you can do with a spray- 
er/compressor outfit, and you may 
decide that your shop isn't com- 
plete without one. You can use it 
to: 

€ Paint faster and more evenly 
than you can by hand. 

@ Spray insecticides and liquid 
fertilizer. 

* Drill, grind, pump grease and 
caulking. 
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ә Dust, chisel, remove carbon, 
pump up tires. 

* Remove rust, age wood, sand- 
blast a brick wall. And lots more. 

The number of jobs you can do 
with a sprayer/compressor outfit 
depends on the type and size of the 
unit you choose. 

The volume of air forced through 
the hose is measured in standard 
cubic feet per minute (scfm). 
More air volume moves paint fast- 
er, making higher scfm more practi- 
cal for big jobs. 

The air pressure delivered to the 
spray nozzle is measured in pounds 
per square inch (psi). Compressors 
with higher psi ratings can spray 
thicker fluids. This means quicker 


coverage with less tendency to run. 
High scfm and psi are both re- 
quired for effective operation of 
large air tools and accessories such 
as sandblasters. 


Sizing up your needs 


As these ratings increase, so do 
the size of the compressor, the 
horsepower of the motor driving it, 
and, of course, the price. Consult 
the chart on p. 122 to see how large 
an outfit you need. Note that 1 
hp and under (utility) is about the 
dividing line. Most of these units 
have integral motors, simple bleed- 
er-type guns, and no storage tank. 
They run continuously; unused air 
pressure is bled off at the gun or 
accessory. 'These smaller outfits are 
most useful for small paint jobs 
and for spraying flowers, pumping 
caulk, and inflating small tires and 
air toys. 

Middle-range units (including 
many of 16 hp and going up to 114 
hp) have storage tanks, piston-type 
compressors, and belt-driven mo- 
tors. The compressor runs until the 
tank is pumped up to the preset 
pressure on the safety valve. As 
tank pressure is depleted, the com- 
pressor restarts to restore it. The 
middle-range units are useful for 
both small and large paint jobs and 
can operate many air tools used 
for car-repair and home-workshop 
projects. 

Larger outfits with maximum 
tank-pressure capacity—above 60 
psi—are equipped with an adjust- 
able output regulator to control 
line pressure. With their large 
tanks and high pressure capability, 


Use a respirator hood and heavy gloves 
for safe—and comfortable—sandblasting. 


How large ап air outfit do you need? 


Maximum-pressure-rating range 
100-150 PSI 100-150 PSI — 45-100 PSI — 45-100 PSI Under 50 PSI 
Rated horsepower range 
Use Scim** ПТ Т %-1 HP 
Simple spray guns, and 05-10 .- " га 


‘small caulk guns 


Radiator tester 10 - »- " 
Vito ination 10 - - ¥ 

Sand bast, cup gun 15 - - »- 

Tire infator 15 »- - - 

Average spray gun 20 ¥ ” ” 

Small эй hoist” 20 ” - ¥ 

Body polisher* 20 wt Гай Гай 

Impact wrench, М” 20 - - ¥ 

‘Dusting gun 25 Гай Гай Гай 
Sandblaster, hopper type 25 - - - 

Pressure paint pot, 243 gal 30 - - 

Pneumatic stapler* 30 wv Ld m 
Carbon remover" 30 Гай Ld 

Impact wrench, e 30 74 - — 
Grease gun 30 ” ” = 
High-pressure washer 40 - - Р — 
Pro-quality spray gun 40 - - "5 

Impact wrench, М”* 40 Ld Га 

Buring tool" 40 ” - Ба 
Die grinder* 40 Ld Ld 

Dill (to 40)" 40 ¥ - 

Hammer/cise!™ 40 - - 

Body sander" 50 - - 

Impact wrench, S 50 - - 

Impact wrench, М" 60 72 - 

Production spraygun тод - 


‘Air tools require a device for constant oil mist into air stream for internal lubrication. DO NOT use lubricator for painting applications. 


"Typical free air required at the 80 or 


90 psi that air tools generally сай for. Check appliance specs and compressor's maximum capacity 


rating to make sure compressor will deliver required air. Scfm requirements must be totaled if more than one appliance will operate at the same time. 


How two types of sprayer / compressors work 


AIR 


ONE-WAY 
VALVE 


COMPRESSED 


DIAPHRAGM 


Rapid flexing of circular diaphragm 
compresses air. Diaphragm is driven up 
and down by drive shaft. 


these rigs can do jobs ranging from 
light spraying to construction work 
and auto-body repair. 

Even when you know the scfm/ 
psi ratings and horsepower you 
need, you must choose between dia- 
phragm- and piston-type compres- 
sors (see diagram). 

Diaphragm-type compressors re- 
quire less maintenance because the 
nonmetallic diaphragm needs no 
lube. Piston-type compressors re- 


AIR 
FILTER, V N ONE MAY 
МАЦ 
COMPRESSED n 
AIR 
PE 
ONE-WAY 
VALVE PISTON 


PISTON 


Piston type gives more air, higher pres- 
sure. Piston pulls air in on downstroke, 
compresses and exhausts it on upstroke. 


quire lubrication, but they usually 
have higher pressure capability and 
probably last longer. 

Your next choice is what to get 
with your compressor. A storage 
tank? Guns and hoses? Or even a 
gas engine instead of an electric 
motor? 

Deciding whether or not to get 
a storage tank is a matter of bal- 
ancing lower price and greater por- 
tability against reserve capacity 


Guns and nozzles—the 
different kinds 
and how they work 


TRIGGER CONTROLS. 
PAINT ONLY 


BLEEDER 


NONBLEEDER 


AIR FORCES PAINT 
THROUGH TUBE 
AND NOZZLE 


DRAWS PAINT 
THROUGH TUBE 


A 
PRESSURE FEED 
мп — х——— „я 
AIR А =p 
PAINT PAINT = 
AIR > rl AIR —> EN 
INTERNAL MIX EXTERNAL MIX 


Many guns convert from bleeder to 
non-bleeder, so you can use them with or 
without a tank. Guns also can convert 
from pressure to siphon feed, and from 
internal to external mix to match paint. 


and better regulation. Compressors 
without tanks take bleeder guns, 
which feed a continuous flow of air 
through the gun’s nozzle. (Tank- 
mounted compressors take non- 
bleeder guns.) 

If you need compressed air but 
do not expect to spray paint, it 
makes sense to buy a compressor 
without guns and hoses. You save 
maybe $20 to $40. 

Or you may wish to get a spe- 
cial type of gun. Spray guns range 
from about $9 to well over $100. 
Before you buy a special gun, be 
sure it’s right for the compressor. 
First, match scfm and psi ratings, 
then compressor type. 

Guns must also suit the job. For 
heavy liquids and fast spraying, 
pressure-feed guns are best. Siphon- 
feed guns give fine atomization and 
are used for extra-fine finishes, 
when fast spraying is not essential. 

The nozzle must fit the job, too. 
External-mix nozzles, usable with 
either pressure- or siphon-feed 
guns, are most suited for fast-dry- 
ing liquids. The internal-mix noz- 

Continued 
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AIR CREATES VACUUM, 


How sprayer/compressors compare 
Max. 


Сар-уре Туре ‘Approx. Special features Approx. 
Size Sctm/psi J pamm Пин tank cap. of weight oF accessories list 
[7] Brand Model rating ipsi) Voltage. compressor (gal) memi _ (ib) included price 
Black & p №20 65 120 BPF Electo- None Flat [Л Extra поле, $60 
Decker (5 amp} м magnetic base infator kit 
piston 
Speedy m [T3 5 120 rmi m None Feet 15 Extra поліе 65 
Sprayer © м diaphragm 
Speedy E 2555 45 B NB PF Lo None Feet 2 12 
ly Sprayer (13 hp) ом diaphragm 
Sprayit 120 NSINS № 120 m Lot None Flat u % 
(25 атр) м diaphragm base 
Sorayit 720 22235 “ 120 mi Lo None Feet % 10 
(03 hp) мом diaphragm 
Wards 6303 1020 [1] 120 BPF m None Feet n r 
CA hp) M diaphragm 
Wards 6305 2535 5 120 TT m None Flat 2 Tire chuck ЕЛ 
(13 hp) мым diaphragm base 
Sears 15122 32% % 120 BPF ry. None feet 0 103? 
‘SF IM EXM piston 
Sears 15438 2140 100 120 8 NB PF Loi. 2 On 120 Air chuck, wrench, ue 
SF IM EXM piston wheels ‘output regulator 
Speedy ө! 3040 E] 120 B NB PF Loft None fat з 153 
Sprayer IM EXM piston base 
Speedy 360 2535 E] 120 B NB PF lo. m on [1 Tire chuck 195 
ELI Sprayer SMEM diaphragm wheels 
Speedy 450 4025 E] 120 BNB PF 29. 12 On E] Tire chuck 275 
Sprayer SF IM EXM piston wheels 
Sprayit 1-2000 20/40 Г] 120 BNB PF m П On ШП Tire chuck 205 
‘SF IM EXM piston wheels 
Wards 6310 3040 45 120 BPF SF Lj. None flat a Tire chuck 100 
MDM piston base 
Wards 6421 2140 100 120 [3 m) ni On 100 ‘Output regulator 25 
piston wheels 
Campbell- R-3302* 1840 100 120 NB PF SF m T On n Tire chuck um 
Hausfeld МЕМ piston wheels 
Sears 1548 3240 100 120 BNB PF m 2 On 12 Air chuck, wrench, ж 
SF IM EXM piston wheels output regulator 
Sprayit 1-3000 25/40 15 120 NB PF SF lo. 2 8 Tire chuck, 255 
ELI LEJ piston wheels output regulator 
Sprayit 1500 4040 45 120 BPF p None Feet Г] 250 
IM ЕМ diaphragm 
Wards 6422 3240 100 120 [1 19j. m On 102 Output regulator 210 
piston wheels 
Sears 15458 6440 100 120/240 BNBPF 24%. m On 163 Air chuck, wrench, E 
тар SF IM DM piston wheels output regulator 
Wards 6423 440 100 120 № 19у. m n no Output regulator 290 
piston wheels. 
Campbell R-305* 68/40 100 240 NB PF SF 24%. % On 150 Air chuck 29 
anp Нашей LEJ piston wheels 
Sears 15468 73/40 150 240 B NB PF 2.9 2 On 180 Air chuck, wrench, 350° 
SF IM EXM — piston wheels output regulator 
Sears 15478 7840 180 240 8 NB PF m 2 n 186 Ait chuck, wrench, 390° 
И] SFM DM _ piston wheels output regulator 
Wards 6425 8040 15 240 NS 2j. E] On 180 Output regulator 370° 
piston wheels 
Wards 6426 9340 125 20 NS p 2 On 187 Output regulator an 
EL] piston wheels 
Sears 15488 9340 125 ш BNB PF m » On wr Air chuck s00 
SF IM EXM piston wheels output regulator 


1 - Max. pressure is safety-valve pressure; NS=Not specified 2 


З: FOB mail-order house 4- Sold at JC. Penney’, True Value, and Ace Hardware 


Bleeder; NB=Nonbleeder: PF=Pressure feed; SF=Siphon feed; IM=Internal mix; EXM=External mix 


Black & Decker Mfg. Co., Towson, MD 21204; Campbell-Hausfeld, Div. Scott & Fetzer Co., 801 Production Drive, Harrison, OH 45030. Sears Roebuck & Co., Sears Tower, Chicago, IL 60684 
Brown Corp., 2701 N. Normandy Ave.. Chicago, IL 60635; Spray — Thomas Industries, Inc., 1419 Minois Ave., Sheboygan, WI 53081; Montgomery War 


‘Speedy Sprayer—W. 


zle (usable only on pressure-feed 
guns) is the best choice for heavy, 
slow-drying liquids. 

Compressor units without motors 
are available. If you use your own 
motor, remember that you'll need 
a check valve, safety valve, and a 
pressure switch with a “blow-down” 
feature, so the motor doesn't re- 
start against air pressure. 

A final choice: compressors with 
gas engines. They cost about five 
percent less than similar electric 
units but usually have lower scfm 
ratings. 
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Safety is always key, whether 
you're using a home-assembled rig 
or a factory-built unit. Always wear 
a paint-and-dust mask and be sure 
there's enough ventilation. Never 
allow smoking near where you're 
spray painting and don't spray near 
an open flame or fire. 

Never use a compressor air hose 
without an appliance attached. 
Use the type of duster nozzle and 
blowing attachment that drops out- 
let pressure to less than 30 psi. 

Do not attempt to increase pres- 
sure by altering the unit's pressure 


Box 833 


| Chicago, IL 60680 
safety valve. On a new compressor, 
always test the safety valve for re- 
lease about five psi above the point 
you’ve set for switch cut-off. Re- 
check frequently. Open the tank 
drain valve often to blow out ac- 
cumulated. water and to prevent 
rust, which weakens the tank. 
Accessories will help you get the 
most out of your sprayer/compres- 
sor. They range from special noz- 
zles and pressure-paint pots to air 
tools. Once you have the right out- 
fit, you can add accessories as the 
need arises. 


900/902-840 

Practical Home 

Handbook & Concrete and Masonry 
(522.90) 


855-280 p.—How to Repair Home 
Laundry Appliances ($8.95) 


et us send you your ch f these 16 prac 
d tical, time-and-money-saving books as part of 
n unusual offer of a Trial Membership in How-To 
Book Club. 

Here are quality hardbound volumes. eact 
especially designed to help you increase your 
know to save ус 
leisure hours more enjoyable 
terest and needs, you'll find How-To Book € 
fers practical, quality books that you can put to im 
mediate use and benefit 

This extraordinary offer is intended t 
you, through your own experience, that t 
real advantages can be 
keep up with the literati 
of intere and to save 
ing. As part of your Tr 
purchase as few as four books durin 
months. You would probably buy at least this m 
anyway... without the substant savings offered 
through Club Membership. 

To start your Membership on these attractive 
terms. simply fill out and mail 
You will receive the 4 books of vour choi 


10-дау inspection. YOU NEED SEND NO MONEY 
If you are not delighted, return the books within 10 
days and your Trial Membership will be cancelled 
without cost or obligation 

HOW-TO BOOK CLUB, P.0. Box 8, Blue Ridge Summit. Pa. 17214 


An Extraordinary Offer to introduce you to the benefits of Membership in 


HOW-TO BOOK CLUB 


take 


any on this page 


of the 16 books 


(value to *72°) for only 


“5 
FOUR 


with a Trial Membership in the Book Club that guarantees to 
save you 25% to 75% on a wide selection of how-to-books 


All 2-book sets count as only 
one of your 4 Selections. 


ae 


NER'S Cu; 
Оу SOLAR © 
«nO 
57 
A 


96 p.—Homeowners Guide to | 
and Cooling (57.95) Ш 


15745-05 р. TWO | в00ку Small 
‘Home Appliance Clinic ($15.90) 


748/149-466 p.—TWO BOOKS- 

Complete Auto Electric Handbook & 
Auto Electronics Simplified ($17.90) "S | 
п юп иш иш иш eS иш иш иш шш шшш 


Three Certificates, plus payment of the nominal sum of 
51.99, will entitle you to a valuable Book Dividend of your 
choice. which you may choose from a special list. provid- 
ed Members. 


-Yourseifer's Guide to 
Planning and Construction ($15.90) 


HOW-TO BOOK CLUB 
Р.О. Box 8 
Blue Ridge Summit, Pa. 17214 


JPlease send the 4 books circled below and invoice me. 


Please open my Trial Membership in HOW-TO-BOOK 
CLUB. | understand the cost of the books | have 
selected is only $1.00 for all 4, plus a small shipping 
charge. If not delighted, | may return the books within 
10 days and owe nothing, and have my Trial Mem- 
bership cancelled. | agree to purchase at least four 
additional books during the next 12 months, after 
which 1 may cancel my membership at any time 


364 365 617 648 688 
715745 744888 748749 782 814818 855 
860 868 900902 904 906 
Nama__...._____Plione_ НЕ: 
a: Sn 
City 

State Zip 


(This offer valid for new Members only. Foreign and Canada add 10%) PS-17 


2 GREAT 


STARS 


FOR 
STYLE 
PERFORMANCE 


© MCCREARY 


This series 60 Road Star is a big, 
good looking tire with raised white 
letters and checkered flags. It has 
two fiber glass belts and two poly- 
ester cord plies for good handling. 
Tread has 9 running ribs for long 
mileage plus over 2000 sipes for 
tremendous traction. 


This series 70 Road Star has all 
the attractive features and con- 
struction of the Road Star 60. In 
addition McCreary offers radial, 
belted/bias and bias ply tires. We 
also manufacture tires for vans, 
recreational vehicles and light and 
heavy trucks. 


ИШ: 


(o) 


МС СТЕ 


Tire & Rubber Company 
Indiana, PA 15701 
QUALITY MANUFACTURER SINCE 1915 
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SHOP TALK 


By RICHARD STEPLER 


Fuel for thought 


A good way to keep your mental pro- 
cesses warm this winter—no matter 
what the Shah says oil should cost or 
what deregulation does to the price 
of natural gas—is to contemplate that 
well-known energy source that will 
never increase in cost, can't be ration- 
ed, and will never run out. Of course, 
you know I’m referring to the sun, 
which in addition to all those fore- 
named qualities, is nonpolluting. 

Indeed, "By using the sun to heat 
and cool our homes, we can begin to 
halt our growing dependence on energy 
sources that are polluting the environ- 
ment and rising in cost. The twin 
crises of energy shortage and environ- 
mental degradation occur because we 
have relied on concentrated forms of 
energy imported from afar. We had 
little say in the method of energy pro- 
duction and accepted its byproducts 
just as we grasped for its benefits. But 
solar energy can be collected right in 
the home." 

i'm quoting from the foreword of 
just about the best book on solar I’ve 
seen to date. It's The Solar Home 
Book: Heating, Cooling and Designing 
with the Sun, by Bruce Anderson of 
Total Environmental Action [see "Solar 
Architecture," PS July '76]. The book 
is an encyclopedic review of solar 
heating: past and present solar houses, 
direct or passive solar heating [see 
PS cover story, Dec. '76], "soft tech- 
nology" approaches such as therm- 
osiphoning collectors [May '76]. and 
roof ponds [Mar. '74], plus complete 
descriptions of the so-called “indirect” 
systems [Mar. '75]. 

The book is heavily illustrated with 
photographs and excellent drawings. 
Appendices include data on solar in- 
solation and radiation for the U.S., de- 
sign information such as insulating 
values of various materials, plus lists 
of architects, designers, and engineers 
active in the field. In short, if you want 
to know how to put the sun to work 
in your present or future home, you'll 
either find the information in this book 
or find out where to go for it. 

The Solar Home Book (304 pp.) is 
$7.50 from Cheshire Books, Church 
Hill, Harrisville, N.H. 03450. 


Read on 


While you're reading up оп solar 
energy, you might as well stay cur- 
rent on ways to put those chilly winter 
winds to work. Wind Catchers, by 


former PS editor Volta Torrey, reviews 
American windmills, From yesterday's 
devices to the WECS's (wind-energy- 
conversion systems) of tomorrow, Tor- 
rey weaves a fascinating story in an 
entertaining style. There's a list of man- 
ufacturers in an appendix. 

Published by The Stephen Greene 
Press (Brattleboro, Vt. 05301), Wind 
Catchers is $12.95 in hardcover. 


How much house? 


With the cost of home ownership on 
an upward spiral, many people are 
asking themselves how much house 
they can afford. If you're in this cate- 
gory, you'll find a new pamphlet en- 
lightening reading. Just published by 
the Small Homes Council, "Financing 
the Home" details all the costs asso- 
ciated with home ownership—loan and 
interest, property taxes, insurance, 
maintenance, and improvement. 

You may find, however—as | did— 
that it makes for discouraging reading. 
Take this example: 

"Mr. W's budget shows $390 per 
month ‘allowance for home owner- 
ship.’ He has $8000 for a down pay- 
ment after allowing for preliminary 
costs. He can get an 8% loan for 25 
years. How much can he spend for a 
home?” 

The answer, after allowing for taxes, 
insurance, maintenance, and improve- 
ment, is a total cost, including down 
payment, of $36,380. How many $36,- 
000 homes have you seen on the 
market in your area lately? 

"Financing the Home" does a fine 
job of detailing just how expensive 
home ownership has become. The 12- 
page pamphlet, which includes infor- 
mation on the various type of mort- 
gages available, is 40€ from the Small 
Homes Council-Building Research Coun- 
cil, University of Illinois at Urbana- 
Champaign, 1 E. St. Mary’s Rd., Cham- 
paign, Ill. 61820. 


The past present 


Need a fruit press, butter churn, or 
kerosene lamp? How about a wood or 
coal cook stove or a kerosene/gas re- 
frigerator or freezer? Or a hand-pow- 
ered washing machine, clothes wringer, 
or a coal hod? 

All that and more is offered by Leh- 
man Hardware & Appliances, located 
in Ohio, "in the heart of America's 
largest Amish and Swiss Mennonite 
community." If you can't make it to 
the store, you can order from Lehman's 
“Good Neighbor Heritage Catalog," 40 


pages of products from the past that 
lare eminently useful today. It reminds 
Ime of that reprinted 1898 Sears cata- 
log—except that you can order the 
merchandise from this one. For your 
copy, send $1 to Lehman Hardware 
& Appliance, Box 41, Kidron, Ohio. 


How-to potpourri 


While you're hibernating over the 
winter months, here's a selection of 
reading materials to help you ponder 
repair /improvement projects for spring: 

€ "How to Buy a Roof" tells you 
how to tell when your roof needs re- 
placing and gives pros and cons of 
various types of shingles on the market. 
The pamphlet is free from  Johns- 
Manville, Box  5705RP, Ken-Caryl 
Ranch, Denver, Colo. 80217. 

€ For step-by-step do-it-yourself 
techniques, try 3M's “Home Pro Guide 
to Roof and Gutter Repair." This il- 
lustrated, paperbound book costs 
$2.98. 3M Company, Box 33600, St. 
Paul, Minn. 55133. 

€ "Fences with a Beautiful and 
Functional Future" describes Wolman- 
ized wood,  (pressure-treated with 
chemicals to be rot-resistant) and in- 
cludes various fence designs and con- 
struction tips. It's free from Koppers 
Co., Inc., Forest Products Div., 1900 
Koppers Bldg., Pittsburgh, Pa. 15219. 

€ Building that fence will be easier 
with Teco carpentry connectors [PS, 
Mar. '76]. Write Teco (5530 Wiscon- 
sin Ave., Washington, D.C. 20015) 
for a free booklet on fences. 

€ Now—while you're shivering—is 
a good time to think about insulation. 
"How to Button Up” describes the 
various types of insulation available, 
gives tips on installing it. The 16-page 
booklet is 35€ from Swingline, Box 
1484, New York, N.Y. 10001. 

€ From Filon are two brochures de- 
scribing FRP panels [PS, June 776] 
and projects to build with them. "'Build- 
ing Plans for Patios, Fences, and 
Greenhouse” includes instructions and 
lists of materials required. "'Filon's 
Patio Planning Kit" shows the colors 
available in FRP panels. Both bro- 
chures are 25€ from Filon, Dept. N, 
12333 Van Ness Ave. Hawthorne, 
Calif. 90250. 

€ Want a cozy fireplace to warm 
up your winter nights? Heatilator’s 
"Fireplace Planning Kit" describes the 
company's line of prebuilt heat-circu- 
lating fireplaces; the kit opens up to 
24" by 48" to serve as a template for 
locating the fireplace in your home. 
The 24-page brochure is free from 
Heatilator Fireplace, 30 W. Saunders, 
Mt. Pleasant, lowa 52641. 

€ A greenhouse filled with grow- 
ing plants is especially heartwarming 
over the winter months. But what will 
keeping it heated do to your utility 
bills? The "Guide to Consumer Green- 
house Heating" tells you how to figure 
out electric consumption based on type 
of structure, heat loss, outside sur- 
face area, inside volume, average de- 
gree days. and local utility rates. 

The four-page pamphlet is free from 
Vegetable Factory Greenhouses, 100 
Court St., Copiague, М.Ү. 11726. Hs 


HENRY MORGAN SAYS: . 
"Evenif you don't know which 


end of a screwdriver you hold, 


you can learn to 


make money 


fixing appliances: 


If you’ve seen this well-aged comic 
on television, you know I’m not in the 
business of fixing appliances. So what 
am I doing in an ad for an appliance 
repair course? It’s simple: I got 
tired of laying out a sockfull of 
money every time something went 
wrong around the house. Then I 
came across an NRI ad and I 
thought, “Why not? I’ve spent a 
fortune on repairmen ... if I’m 
too stupid to fix a toaster, this is 
the way to find out.” 

So I took the course and now I can 
fix my own appliances and I can even 
make money out of it if I want to. As a 
matter of fact, there’s enough money 
in fixing these things, I’m tempted to 
quit show business and go straight. 

Think I’m kidding about the money? 
Just check out the receipts on your last 
repair bills. And then ask anybody if 
they know a good reliable repairman. 
You'll find they're scarcer than doctors 
who make house calls. If there ever was 
a field crying for good men, this is it. 
Opportunity is knocking louder than 
my car's engine, and it could be knock- 
ing for you. 

f you've ever toyed with the idea of 
making it on your own, with your own 
repair business... NRI has a low-cost, 
home study plan that really makes 
sense. You can hang in there with your 
present job while you're learning, and 
you'll find NRI's course is quick, easy, 
and cheap. 

Let's say you have trouble just plug- 
ging in your electric shaver. You" bet- 
ter start with the basics . . . and the 
NRI course starts right there. First 
they tell you what electricity is, and 
you can't get any more basic than that. 
They take you by the hand, step by 
Step, as fast or as slow as you want to 
go. If you get an attack of the stupids, 
there’s always an NRI expert waiting 
to give you a hand. They do everything 
but turn the pages for you. 

Like I say, I took the course and it 
turned out to be even better than they 


Send For This Free Full-Color Book and See What NRI Can Do For You 


e N Washington, DC. 20016. 
PHIL 


Name. 
(Please Print) 


Address. 


Send me your free book on Professional Appliance Servicing. 
1 understand there is no obligation, and no salesman will call. 


said it would be. Sure they pay me for 
writing this ad, but it ain't much, be- 
lieve me. I could make more in a month 
by fixing things for the neighbors .. . 
and I'm not kidding. It's just that I be- 
lieve in seeing guys make it on their 
own. If you follow the simple texts and 
the big pictures, P d can be a techni- 
cian in no time. They even send you a 
professional appliance tester with the 
course. 

You don't have to stop with toasters 
and irons. They'll even show you how 
to repair air conditioners, refrigera- 
tion units, commercial appliances, 

ower tools, and small gas engines. 
hat's where the big money is. 

Take Henry's advice and send in the 
coupon. It's nice to find out you've got 
some hidden talents. And you'll save a 
bundle...or make it .. . or both. 


Hes ШУЛУУ 


Henry Morgan 


APPROVED FOR CAREER 
TRAINING UNDER G.I. BILL 


Check GI line in coupon 
for information. 


601-017 


Аде. 


сиу. 


State. Zip. 


TEE 


Accredited Member National Home Study Council [C] Check for facts on GI Bill 


eS ————H an a k ELENTT 
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WORDLESS WORKSHOP 


EAM, EX ond yo iar idea {with Social Security Na) o eri ese, Popular "Science: 
apte you wi ity” te opular Science, 
By ROY DOTY 380 Madis 9 New York, N.Y. 10017. Only purchas n be acknowledged 
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And now, Popular Science has published four issues 
of Homeowner’s HOW TO Handbook — Spring, 
Summer, Fall and Winter — all available on your 
newsstand in 1976 at $1.50 each...or send the 


coupon below! 
Spring HOW TO: 


Here's how to shake off the ravages of 
winter and spruce up the home for the 
beautiful months that follow. HOW TO 
shows you how easy it is to make out- 
door furniture look new again; how to 
add an outdoor deck to your home; 
improve your gardening skills with tips 
ona more efficient method of planting; 
how to build a carport that will provide 
better protection for your vehicle next time around, In 
addition, you'll find instruction in how to add an energy- 
saving utility room to the house; advice on how to keep 
your washer and dryer on the go; tips on how to silence 
plumbing noises; plus much more. With a helper like HOW 
TO on the job, there's no telling how much hard-earned 
money you'll be able to save next time Spring cleanup 


rolls around! 
Summer HOW TO: 


Summer's a perfect time to get 
involved in outdoor do-it-yourself 
activities and HOW TO is packed with 
ideas that will add to the exterior 
beauty and enjoyability of your home. 
Here is instruction in how to install an 
automatic sprinkler system for your 
lawn; how to construct a functional 
and attractive poolside storage- 
cabana; how to convert a small area of your yard into a 
home orchard, producing fruit from summer through fall. 
You'll also find step-by-step instruction in how to repair 
stucco on exterior walls; advice on how to install varmint 
fencing; a short course in laying concrete block; and 
much more. With HOW TO's help you may find it hard to 
recognize the place by summer's end, but you'll be happy 


with what you see! 
Fall HOW TO: 


When leaves begin to fall, the thoughts 
of the concerned homeowner turn 
toward the cold winter months ahead. 
And, when it comes to preparing for 
Old Man Winter, HOW TO is loaded 
with the kind of project ideas that will 
make every Fall weekend a do-it-your- 
selfer's delight. Here is instruction in 
how to tune your water heater for 


..and when it comes to keeping the home in top 
shape, there's no handbook quite like HOW TO for 

expert, money-saving advice on every home 

maintenance and remodelling project. 


efficiency and reliability; how to install a fireplace or stove 
in your home; how to construct a pit greenhouse for effi- 
cient year-round gardening. In addition, Fall HOW TO 
provides expert advice on how to convert your basement 
into usable living space; tips on how to open stopped 
drains like a professional; how to install ceramic tile; plus 
much more. With HOW TO's help, you'll be sitting snug 
next time Jack Frost knocks at your door! 


Winter HOW TO: 


When the weather outdoors keeps you 
indoors, you'll find plenty of time for 
projects that will add to the interior 
beauty and overall value of your home. 
In the information-packed pages of 
HOW TO you'll discover numerous 
attractive decorating ideas for the 
home, including instruction in how to 
make that attic bedroom a truly attrac- 
tive part of the house, In addition, you'll learn how today's 
shades and blinds make it possible to have well-dressed 
windows for less; how easy it is to make your own hand- 
some, low-cost picture frames; how to prevent the pipes 
in your home from freezing up; plus tips on how to select 
and use a snowthrower; how to install an efficient central 
vacuum system, and much more. With Winter HOW TO, 
you can give your home a whole new look by the time 
Spring rolls around! 


Buy all four ...and build yourself a do-it-your- 


selfer's library that you can refer to time and time again! 


Popular Science 
HOMEOWNERS HOW TO HANDBOOK | 
380 Madison Avenue, New York, М.Ү. 10017 


Please send me the following handbooks at $1.50 | 
each plus 25¢ each for postage and handling (Check 
or money order.) 


[0 summer 76 How то 


[0 ғаш 76 How ro О winter 76 How то 


Name. 


Address. 


State. Zip. 


Your issue will arrive in four to six weeks. 


сиу. 


r 
| 

| 

| 

| | 
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you will look like a stubble bum 
before you have to shave 
again. Which brings us to 
Mennen Skin Bracer® 
Pre-Electric Shave Lotion. 
It tightens your face, 
conditions your stubble so 
you can shave extra close. 
It even helps lubricate your 
razor head, and it's got that 
clean Skin Bracer fragrance 
Congratulations. You are 
soon to join the ranks of the 
ex-stubble bum. 


PSB scanner radios 
Continued from page 75 


transmission it hears as it goes. 

During all this scanning, man- 
ual tuning, and priority interrupt- 
ing, the receiver must have a way 
to tell you which channel it is 
monitoring at any one time. Many 
units do this simply by a bank of 
lights mounted above the lockout 
Switches on the face panel. As the 
scan sequences along the channels, 
the appropriate light comes on. In 
other scanners, a digital display 
shows the number of the channel 
being monitored. A third technique 
uses a digital display to give the 
frequency of the channel received. 

You'll find other features on 
these units, such as variable-scan- 
rate controls for fast or slow se- 
quencing through the channels, and 
even a new weather-alert system 
that works in conjunction with 
many weather broadcasters: 'The re- 
ceiver beeps or sounds in some way 
to indicate a hazardous storm is in 
the vicinity. 


Choosing one 


Once you know the differences 
among the scanners, it's relatively 
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Whatevery 
stubble bum 
should know. 


The closer you cut your stubble, the longer it takes to grow back. 
The longer it takes to grow back, the less likely 


M 


skin Bracer 


PREELECTRIC 
SHAVE LOTION 


easy to narrow your choice down to 


a practical few from which to 
choose. It depends primarily on 
what you’d like to receive and 
where you'll be listening. 

If all you're interested in is a 
scanner for your home to receive 
local fire, police, апа emergency 
calls, check with a local dealer to 
see what frequencies are used and 
how many services are actually on 
the air in your area. This will tell 
you how many channels the unit 
needs to scan at one time and how 
many bands are required to cover 
the frequencies you want. 

For most local areas—with a cor- 
respondingly small number of lo- 
cal channels—a crystal-controlled 
receiver will be the most economi- 
cal. But, if you live in a densely 
populated area, or if you simply 
want all-channel capability, a syn- 
thesis unit is most practical. 

On the move, in an RV or car, 
you'll need multichannel capabili- 
ty, since each area in which you 
travel may use a different set of 
frequencies. Preferably, choose a 
synthesis unit that is quick and 
simple to preprogram. And, of 
course, get a unit that can operate 
from 12 volts DC. 

There are also hand-held port- 


able scanners available — either 
crystal-controlled or tunable types 
with usually one-band, four-chan- 
nel capability. If you use one to 
monitor a specific frequency (you're 
a member of the reserve police or a 
fireman, for example), stick with a 
crystal-controlled unit—there's no 
chance of missing a call due to a 
mistuned dial. 

For instant weather or emergen- 
cy calls while hunting or vacation- 
ing out in the wilds, choose the 
tunable type—you won't need to 
buy new crystals as you travel. 


What else do you need? 


Naturally, with a crystal-con- 
trolled scanner, you can count on 
the additional cost of crystals for 
each frequency you'd like to re- 
ceive. But there are other things 
you may have to consider. 

While all scanners come with a 
built-in antenna system, that sys- 
tem may not be sufficient for a 
home installation. It depends on 
where you place the set and, of 
course, how distant the local sta- 
tion is. Try the receiver at home 
first. If you're happy with the re- 
ception, you’ve saved about $25 for 
an outside antenna. 

For the portable units, figure in 
the cost of extra batteries. This 
could add up, since you can ex- 
pect only from four to eight hours 
of continuous play from one set or 
charge. 

And, for mobile installations, 
add the cost of a mounting bracket 
and hardware if they’re not sup- 
plied with the set. If your car 
doesn’t already have a radio an- 
tenna, plan on adding that to the 
installation as well. 


But are they legal? 


In the city of Philadelphia, if 
you own a scanner that can pick up 
local police calls—and the police 
pick you up—the set could be con- 
fiscated and returned later minus 
the police-band crystals. You could 
also be fined $100 to $300 and sent 
to jail for 30 to 90 days. 

In Kentucky, you won't have to 
worry about losing a set of police- 
band crystals—they don't return 
the scanner. And, under this state's 
law, the fine runs from $50 to $500, 
with up to a year in jail. 

If you live in one of these areas, 
or Florida, Georgia, New Jersey, 
Maine, Indiana, or Minnesota, bet- 
ter check with local officials before 
you buy a scanner. In most in- 
stances, officials crack down only 
when a scanner is used illegally— 
for example, to check on the police 
while the scanner-owner burglar- 
izes a store. 


Space-Shuttle Orbiter 


The Orbiter’s tiles put the space 
ship into a special category. It will 
be the first re-entry vehicle to be 
nonablative; that is, its heat shield 
doesn’t burn away. A fourth ma- 
terial, a ceramic called reinforced 
carbon-carbon, is made by Vought 
for the leading edges and nose. 

Other exotic materials went into 
the Orbiter, particularly its 60-by- 
26-foot curved, two-piece payload 
bay door. “That door is a com- 
posite of graphite fibers in an epoxy 
matrix,” explained engineer Sam 
Garcia. “We saved 1000 pounds 
and doubled the strength-to-weight 
ratio by switching from aluminum 
to graphite. That’s the biggest 
structural component ever built 
and qualified for orbital flight.” 

The payload bay door still 
weighs 3200 pounds, about a fourth 
the weight of an entire Apollo com- 
mand module. Similar materials are 
used for some new tennis rackets 
and golf clubs [PS, Apr. ’75] and 
in military aircraft. Rockwell uses 
the process in making B-1 bomb- 
bay and avionics doors. 

Another B-1 technology also 
found its way to the Orbiter: Its 
thrust structure is diffusion-bonded. 
“We took a process the B-1 people 
are using and just enlarged it,” Ol- 
sen said. 

Diffusion-bonding puts metal 
pieces—in this case titanium—under 
high temperature and pressure. 
There is no glue, no welding. Olsen 
pressed his palms tightly together: 
“One piece literally diffuses into 
the other, making a single piece.” 


Tomorrow’s problems 


One critical materials problem 
remains unsolved. Orbiter’s vertical 
rudder opens to form a speed brake 
during re-entry. Its conical seals 
are troublesome. 

“If those hot re-entry gases got 
inside that rudder, they’d tear up 
the whole structure,” Olsen said, 
grimacing. "There's a 12-foot seal 
that has to be perfect. We're look- 
ing at a honeycomb and graphite 
design that's almost like an arma- 
ture-and-brush setup. But that's a 
re-entry problem. No sweat for the 
approach and landing tests next 
year.” 

Other broader problems confront 
the Space Shuttle. Payload defini- 
tion remains an unsettled question. 
With the exception of Spacelab 
[PS, Nov. ’75], a mostly European 
project to put scientists into orbit, 
only a few U.S. satellites are firm- 
ly in the Shuttle’s future. Being 
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developed by Boeing for the U.S. 
Air Force is an interim upper stage, 
the long-discussed “tug” to put 
payloads into higher orbits than 
the Shuttle will fly. When it be- 
comes operational in the early 
1980's, the Shuttle’s usefulness will 
increase sharply. 

But the program may be facing 
some financial scrutiny by Congress 
next year. 'The Shuttle is within the 
development and facilities budget 
set in the early 1970's. Slightly more 
than $3 billion has been spent so 
far. But inflation is raising project- 
ed costs of the mission. Some offi- 
cials say privately that the $20- 
million-per-flight estimate used for 
years could double by 1980. 


Metal and electronics... 


Whatever the specifics of its 
future may be, the Space Shuttle 
program has reached a milestone 
now that the first Orbiter is a re- 
ality. Mockups, simulators, and 
cutaway drawings are fine, but they 
hadn’t totally dispelled the Disney- 
land feeling I had about the Or- 
biter. A visit to Palmdale did. 
There, I saw Orbiter 101, all metal 
and electronics and exotic materials 
brought together in an awesomely 
massive machine. 


Astronaut Deke Slayton calls it 
a “big, heavy glider” and its length 
(122 feet), wing span (78 feet), 
and empty weight (153,000 pounds) 
make it a hefty beast. It can carry 
a 65,000-pound payload up to 60 
feet in length and 15 feet in di- 
ameter. So far, that capacity is be- 
yond any planned. 

Until I walked around the Or- 
biter, the feeling that this is just 
some superior aircraft hung on. 
Then those huge reusable rocket 
engines jutting aft told me differ- 
ent. Each will generate 470,000 
pounds of thrust. They’re pure de- 
scendants of Wernher von Braun’s 
rocket wizardry. And what aircraft 
is tiled over with the precision of a 
master mason? Much of the Or- 
biter's tile-covered exterior looks 
like an elegant curved patio. 

The stubby delta wings seem too 
small to be real. Will this brute 
really manage safe landings on a 
runway just 300 feet wide? Former 
astronaut David R. Scott, now di- 
rector of the Dryden Flight Re- 
search Center, gave me the answer. 

"There's a direct relationship 
between the Orbiter and the lifting- 
body research [PS, Nov. ’74] we've 
done here,” he said. “But putting the 

Continued 
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Space-Shuttle Orbiter 


[Continued] 


Orbiter down on a runway is a lot 
different from landing on a flat, dry 
lake bed where you can veer left or 
right for miles without losing your 
smooth surface." 

With that in mind, Scott had a 
long white stripe painted on the 
lake bed at Edwards before the last 
flight of NASA's X-24B lifting 
body last year. Test pilot John 
Mackey touched down within five 
feet of that stripe and held the line 
with little trouble. 

“That’s pretty good from 70,000 
feet with no power," Scott grinned. 

The astronaut crews are now 
training intensively for the 1977-78 
approach-and-landing tests. Apollo 
13 veteran Fred Haise will com- 
mand the first free flight with Gor- 
don Fullerton in the right seat. Joe 
Engle, who has flown the X-15, will 
command the second flight with 
crewmate Richard Truly. Slayton 
himself is looking forward to an 
orbital mission. 

Six orbital flight tests are 
planned in 1979 and 1980. All will 
be launched from Kennedy Space 
Center, Florida, but the first four 
will land at Edwards in California. 
'Then all operations will shift to 
Florida, with Edwards as a backup 
landing site. 

The U.S. Air Force, which is 
planning to use two Orbiters, will 
begin launching from Vandenberg 
AFB, Calif., in 1983. Some NASA 
flights also will be launched from 
there to take advantage of its polar- 
orbit capabilities. 

“The whole program is doing re- 
markably well,” Slayton told me. 
"We're getting smarter as we go 
along." 

Then he paused in his descrip- 
tion of the long testing period about 
to begin, and added: 

*But you know, our biggest prob- 
lems are still ahead." 05 
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Inspecting and 


servicing your 


parking 


brakes 


Here's how your parking 
brakes work, and how you 
can keep them working 


By HERB CARRIER 


Parking brakes nowadays are 
usually reliable. But like anything 
else with moving parts, they can 
malfunction. Periodic inspection 
and servicing helps insure that 
they'll continue working well. Be- 
fore discussing what you can do 
to keep them in top shape, though, 
let's take a close look at a typical 
parking-brake system. 

Today’s conventional system is 
built into the rear-wheel brakes. A 
strut-and-lever system connects the 
two brake shoes of each rear wheel. 
When you apply the parking brake, 
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you move a lever in each wheel, 
which moves a strut forcing the 
brake shoes apart and into contact 
with the brake drum. The lever in 
each wheel is attached to a cable. 
Applying the parking brake tight- 
ens these cables, which moves the 
levers and strut assemblies. 

The basic components of the 
parking brake system are as fol- 
lows: 

* Control assembly. This is lo- 
cated near the driver. It incorpo- 
rates a foot pedal or a hand lever. 
(The latter is popular in sports- 
type cars.) Foot-operated pedals 


can be single-stroke or multistroke. 
One push of a single-stroke pedal 
should be enough to apply the park- 
ing brakes. Once applied, this pedal 
stays in the ом position—pedal 
depressed—until it is released man- 
ually by the driver, or automatic- 


CABLE STUD 


Primary parts of parking-brake system 
are illustrated here. When driver depres- 
ses parking-brake pedal (or pulls lever), 
main cable pulls rear-brake cable taut, 
engaging rear brakes. 


ally. Automatic-release units fea- 
ture a vacuum motor that releases 
the pedal when the engine is run- 
ning and the transmission is in à 
forward or reverse driving position. 
A manual release lever is provided 
so that the driver can release the 
brake manually in case of a vac- 
uum power failure. 

Multistroke units require two 
strokes of the pedal to apply the 
brakes. After each stroke, the pedal 
returns to the unapplied position, 
even though the parking brakes 
might be applied fully. A warning 
light is required on this system to 
prevent you from accidentally driv- 
ing away with the parking brakes 
still set. 

* Main cable. 'This extends from 
the control assembly through the 
firewall (or floor pan) and rear- 
wards underneath the car. It ter- 


CABLE STUD 


Basic adjustment is simple. Use a pair 
of locking pliers to grip main-cable stud 
and keep it from turning. Then use a 
wrench of the appropriate size to tighten 
the equalizer nut. 


minates in the form of a threaded 
stud, which is fitted with one or 
more nuts. 

€ Equalizer. The stud of the 
main cable fits through a hole in 
the equalizer, which needs be noth- 
ing more than a crescent-shaped 
steel track. The equalizer is de- 
signed to accept tension from the 
main cable and divide it equally to 
each rear-wheel cable. The rela- 
tionship between the main-cable 
threaded stud and the equalizer 
generally determines parking-brake 
adjustment. This relationship is 
established by positioning one or 
more nuts on the threaded stud; 
more stud threads “showing” in- 
creases cable tension and tightens 
the adjustment. 

* Rear-wheel cables. These ex- 
tend forward from each rear-wheel 
lever and through the brake-back- 
ing plate to the equalizer. Some- 
times only a single loop-type cable 
is used for both rear wheels. It 
stretches from one rear wheel to 
the other, via the equalizer. In other 
cars two cables are used, one for 
each wheel. In this situation one 
cable is attached to one side of the 
equalizer, and the other is attached 
to the other side. 

In either case, the rear-wheel 
cable(s) converges on the equalizer 
and the main cable. Suitable clips 
and supports are used for rigidity 
and alignment. 

Forward movement of the main 
cable (occurring when you apply the 
parking brake) results in a corres- 
ponding movement of the rear- 
wheel cables. Since this transfer of 
movement takes place through the 
equalizer, the force relayed to each 
rear-wheel cable will be approxi- 
mately identical. 

€ Internal operating mechanism. 
The lever-and-strut assembly inside 
each rear wheel rounds out the 
components that make up the park- 
ing-brake system. 


Checks and servicing 


To start with, your hydraulic 
brakes must be in good working 
order for the parking brakes to 
work properly, since both braking 
Systems use the same rear-wheel 
shoes and drums. Usually, if your 
hydraulic brakes work okay and 
have good pedal reserve, but the 
travel of your parking-brake pedal 
is less than two or more than six 
inches, the parking-brake system 
needs attention. 

Apply and release the parking 
brake several times, checking the 
amount of pedal or lever travel. 
Also make sure the brake releases 
properly, as indicated by free re- 
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CABLE) 


Inside the brake drum, here's what hap- 
pens. When you apply the brake you pull 
on the operating lever in each wheel. 
This lever moves the strut rod, which in 


turn of the pedal or lever to the 
unapplied position. If pedal or lever 
action is sluggish, lubrication is 
required. If pedal action is okay, 
but pedal travel is not, adjustment 
of the parking brake is required. 

Before doing a lube job or mak- 
ing an adjustment, make a visual 
inspection. Look for broken or 
frayed cables. You can probably 
replace a main cable without spe- 
cial tools or instruction. Rear-wheel 
cables will probably require pro- 
fessional attention to replace or 
free up. Never try to extend the 
service life of a frayed cable. Re- 
place it. 

To lubricate, use light grease and 


REAR-WHEEL 
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turn pushes the brake shoe (on the right) 
against the brake drum. As the operating 
lever pivots, it forces the left brake shoe 
against the brake drum also. 


light engine oil. Some manufac- 
turers recommend a special lube 
(Delco's Port #5450032, for ex- 
ample). Lightly lubricate the slid- 
ing contact surfaces of the control 
assembly and stud threads of the 
main cable. Use the oil to lubricate 
all pivot points and cable-contact 
points, such as cable-to-equalizer. 

To adjust, follow the procedure 
given in the chart below. 

Parking brakes on some cars 
equipped with four-wheel disk 
brakes are generally similar to con- 
ventional systems; but Ford's four- 
wheel-disk-brake units require a 
special procedure, outlined in the 
shop manual. us 


How to adjust parking brakes on U.S. automobiles 


Maker Parking-brake pedal Typical - 
(lever) position adjustment procedure 

American First notch of con- Apply and release parking brake at least 10 times. 

Motors trol assembly Adjust cable at equalizer until slight drag is felt 
while rear wheels are rotated. Then back off to 
relieve drag 

Chevrolet Fully released Apply and release brake several times. Adjust cable 
at equalizer until slight drag is felt while rear wheels 
are rotated. Then back off adjusting nut two full 
turns 

Chrysler Fully released Apply and release brake several times. Adjust cable 
at equalizer until slight drag is felt while rear wheels 
are rotated. Then back off adjusting nut two full 
turns 

Ford Fully released Apply and release parking brake several times. Adjust 


cable at equalizer until slight drag is felt while rear 
wheels are rotated. Back off adjustment until no 
drag is felt 


NOTE: On all cars, the rear wheels will offer some resistance to rotation because of the gears 
involved. А good technique is to have a helper rotate rear wheels in a forward direction 
while you make parking-cable tension adjustments at the equalizer. 
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Now theres 
a broad 
choice of 
light 
dimmers 


External add-on units like the 
Sears lamp plug-in and socket 
(top right) are available. And for 
in-the-wall installations, a variety 
of units allow standard or three- 
way light-switch replacement. 


INCANDESCENT 
САМР 


1 


"There's a quick and easy way to con- 
trol the light level in your home—to 
make it low for television viewing, me- 
dium for dining, high for reading and 
social activities—and in the process, 
save energy and extend the life of your 
light bulbs. 

The technique uses a variety of new 
solid-state dimmers for the home. 
Their limitations: They can be used 
for dimming only incandescent bulbs, 
and the total wattage cannot exceed 
the unit’s capacity—usually 300 or 600 
watts. 

The typical units—wall dimmers— 
come in three varieties: a three-way 
rotary switch, offering off, low, high 
brightness; ап infinitely variable 
brightness type from zero to full; and 
an infinitely variable version with a 
push on-off control to restore a desired 
level of brightness each time the dim- 
mer is switched back on. 
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(LEVITON) 


с nati 


LAMP PLUG-IN 
(SEARS) 


(HEMCO) 


NEUTRAL 


COMMON 


— 


3-way 
DIMMER SWITCH 


== 


INCANDESCENT LAMP 


PUSH VARIABLE 
3.WAY 
(G.E.) 


REGULAR 
3-WAY SWITCH 


Most dimmers are intended to re- 
place single-pole wall switches con- 
trolling a light fixture, but three-way 
dimmers are available for use with a 
conventional three-way switch. 

Installation is a simple matter of 
removing the old switch and replac- 
ing it with a dimmer of your choice. 
Naturally, you shut off the power at 
the breaker panel or fuse box before 
starting. 

Remove the wires from the switch 
(and the grounding wire, if so 
equipped) and reattach them to the 
dimmer (see drawings). Check the 
specs and instructions for your par- 
ticular unit-some require that you 
limit the load on each dimmer if two 
or more dimmers are installed in a 
common wall box. (Some units are thin 
for shallow or crowded wall boxes.) 

A new switch plate is not required. 
The centered round shaft of the dim- 


mer will fit through the rectangular 
hole in the old plate and the gap will 
be hidden when you install the knob. 

If you don't like the idea of fiddling 
with the existing house wiring, other 
types are available. 

Sears has a “portable” dimmer into 
which you can plug a table lamp, and 
a dimmer that replaces a switch-type 
lamp socket. International Rectifier 
makes a screw-in converter socket for 
three-way lamp fixtures: The male 
end of the adapter screws into a 
three-way lamp socket and the fe- 
male portion accepts a regular light 
bulb. The lamp’s existing three-way 
switch then gives three light levels 
from a standard bulb. 

Under normal operation, you may 
hear a slight hum from all dimmers at 
low levels; also, you may notice some 
heat at the box when the dimmer is on. 
—Mack Philips 
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Small Engine Repair Course 
from the leading 
technical home 
training school 


More than 50 Million Engines Mean Unlimited 
Opportunities for Part-Time or Full-Time Income. 


Every lawn mower, chain saw, 
garden tractor or other 
machine powered by a small 
engine represents a potential 
need for professional service 
and maintenance. NRI can give 
you the training you need to 
cash in on this opportunity . . . 
at home and in your spare 
time. You get the tools you 
need to troubleshoot and main- 
tain two-cycle, four-cycle, die- 
sel, outboard, air and water- 
cooled engines. 


Only NRI supplies you with 
an Engine Component Kit 
designed for training. 


Hands-on experience comes 
quickly with the NRI Small 
Engine Repair Course. Along 
with the bite-size lessons fully 
illustrated, you receive all the 
components of a versatile 3% 
HP Clinton Engine. Using NRI 


Power-On training principles, 
you assemble the complete 
engine, to use in your work- 
shop or to install at a profit on 
one of your first jobs. 


Where other courses give you 
inexpensive hand tools, NRI 
includes with its training an 
inductive tachometer, profes- 
sional volt ohm meter, torque 
wrench, valve spring compres- 
sors, ring compressors, and all 
the wrenches and specialized 
tools you need to start your 
own repair shop. 


Two courses available 


The 30-lesson Basic Repair 
Course covers the theory and 
practice of small engine opera- 
tion and repair, including lubri- 
cation, ignition, cooling and 
starting systems. You specialize 
in professional lawn mower and 


other lawn-and- 
garden equipment 
repairs. You learn in 
depth ... with up to 10 times 
as much information provided 
as in competitive courses. 


With NRI's 45-lesson Master 
Repair Course, you move into 
more advanced training. Les- 
sons cover chain saws, mini- 
bikes, mopeds, outboard 
engines, snowmobiles, golf 
carts, all-terrain vehicles, weld- 
ers, generator sets, and other 
industrial equipment . .. plus 
Six lessons on motorcycle 
repairs. 


You learn the specific engine 
requirements for power take- 
offs, charging systems, electri- 
cal systems, etc. Practical 
working knowledge of clutches, 
torque converters, transmis- 
Sions, and other drive train 
parts gives you the profession- 
al's edge. 
г===== == 


'NRI 
"ia 


Please rush me the one free cat- 
[| 209 ! have checked below. | 
understand there is no obliga- 


NRI SCHOOLS 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


| tion. No salesman will call. 


"Eee 
| Sd 


You get more training and 
more equipment for your 
money with NRI. 


NRI is the unquestioned leader 
in technical home training, with 
more than a million students in 
its over six decades of instruc- 
tional service. The oldest and 
largest school of its kind in the 
country, NRI offers you expert 
help every step of the way. 
You'll move ahead at your own 
speed, earning as you learn, 
with small engine repairs for 
your family, friends, and neighbors. 


Send for the free catalog and 
discover how big your future 
can be in small engines. No 

salesman will call. If the cou- 
pon has been removed, write 
to: NRI Small Engine School, 
3939 Wisconsin, Washington, 
D.C. 20016. 


C) SMALL ENGINE SERVICE & REPAIR 
COURSE • Basic and Master Courses 

О AUTOMOTIVE MECHANICS 
Basic and Master Courses 

C1 AIR CONDITIONING, REFRIGER- 
ATION, & HEATING COURSES. 

© ELECTRICAL APPLIANCE SERVICING 

О CB/COMMUNICATIONS 

О COLOR TV/QUADRAPHONIC STEREO 


Approved under GI Bil it 
'aken for career purposes. 
C] Check for details 


Name. 
I 


I address. 


(Please Print) 


Age. 


City /State/Zip. 


А National Home Study Council Accredited School 


1104-017 


Go fishing in 


your own pond 


A pond transforms idle land into a vis- 
ta of pastoral serenity near Huntington, 


A natural depression in New Jersey has 
been bulldozed to uniform depth and 
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W. Va.—while increasing the market val- 
ue of the property. 


lined with heavy plastic film to retain 
water being drained into it. 


Fishing’s great in a private trout pond 
near Stafford Springs, Conn. Trout water 
should be clean, cool, quiet. 


By JOSEPH B. SMITH 


Finding your favorite fishing hole 
overcrowded with people and under- 
crowded with fish lately? Then 
why not build and stock your own 
fishing pond? All you need is a 
couple of acres, a bit of muscle, 
and surprisingly little cash or 
credit. Available to you free from 
federal and state sources is a 
wealth of technical know-how on 
pond construction and fish manage- 
ment. Uncle Sam may also kick 
in up to half the pond’s cost and 
furnish the fish, too. 

Your first step is to find a pond 
site. Ideally, you’ll want a place 
within two or three hours easy driv- 
ing distance. The farther out from 
town, the cheaper the land. Cruise 
around the back country, off main 
roads. You'll see lots of idle acre- 
age, much of it useless for farm- 
ing but perfect for recreation. 

"Look for chunks of land no- 
body wants," says one enthusiast 
who already has built three ponds. 

The kind of land available deter- 
mines what type of pond you build. 
Most common is the "sky pond," 
which collects rainfall runoff. A 
spring-fed pond is great if you can 
find such a water source. If you 
draw water from an adjacent stream, 
you'll have a bypass pond. 

No matter what type you build, 
you'll get some runoff from the 
surrounding watershed, so find out 
where it originates. If it's from 
cultivated land, you'll want to know 
if the farmer uses herbicides. Some 
will reach your pond, can kill your 
fish. Fertilizers washed in will 
stimulate algae and weeds that 
compete with your fish for oxygen. 


How big a pond? 

Early in the game you've got to 
decide how big you want your 
pond. For private fishing, a one- 
acre pond will keep you humping. 


Tune your Guitar 


like a professional! This new invention is ideal for every 
ni shed musician. Six p 
Just clamp 


k guarantee, 
By the Sea, N.J. 07717 


IMPORTED 


LOCK BLADE 


Not 
where pronibited 


WESTBURY SALES CO. 


373 MAPIE AVE. Dept. L-1-PS, WESTBURY, Н. 


MOTOR OIL TESTER 


DO YOU REALLY KNOW WHEN 
TO CHANGE YOUR OIL? 


NEW 24 TEST $9655 Postage & Handling 
SAMPLER KIT California Residents add 6% Tax 


OIL RESEARCH ASSOCIATES 
ATLANTIC RICHFIELD PLAZA BOX 71024, LA. СА 90071 


COLOR CATALOG 


Build Your Own 
Grandfather Clock 
starting under 


$200 


(Including West 
German Movement) 
* Do-It-Yourself 
Case Kits, parts 
pre-cut 
Solid 34" Black 
Walnut, Cherry, 
Mahogany, Oak 
Solid Brass 
Movements, Dials 
Finished Clocks 
Direct Factory 
prices 


WRITE FOR FREE COLOR CATALOG 


EMPEROR 
CLOCK COMPANY 


Dept. 835, Fairhope, Ala 36532 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 


Visit our Factory 


It can produce up to 300 pounds 
of fish a year. And if you don't 
fish it enough, you'll have mostly 
little fish. 

When you've located several 
promising spots, visit your local 
Soil Conservation Service office. 
From soil and topographic maps, 
the SCS people often can tell 
whether the soil on your sites will 
hold water. Then they'l go with 
you to narrow your remaining 
choices on the scene. They'll study 
your plots, tell you which type is 
most suitable. 

If you plan to seek federal aid, 
the SCS can point you toward it. 
When funds are available, Uncle 
Sam may share up to half the cost 
of construction. 

Once you have the land, your 
SCS man really becomes a friend. 
He’ll prepare detailed drawings and 
specifications for the pond and 
make cost estimates. He'll even be 
your consultant during construc- 
tion. However, if you cut back from 
the plan, you lose him. 

Besides the land, how much 
will your pond cost? Most dams 
or impoundments аге earthen, 
made with earth excavated to deep- 
en the pond site. To dig an acre 
averaging eight feet deep may 
mean moving 8000 cubic yards. 
Earth-moving costs range from 25 
cents to $1 a cubic yard. So shop 
around for a contractor. 

'The cost depends on where you 
live. In the Midwest and South a 
one-acre pond will cost anywhere 
from $500 to $4000. In the East, 
$2500 may be the starting figure. 


Now for the fish! 


If your water-surface area is at 
least half an acre, you can get 
fingerling fish free from the U.S. 
Bureau of Sport Fisheries and 
Wildlife. 

Experts suggest you stock blue- 
gills the first year, give them a 
chance to grow and spawn. Follow 
the next year with bass. Then you 
have bluegill fishing the second 
year, bass angling the third. 

Mike Sheskey, a Columbus real- 
tor who handles recreational prop- 
erty, says, “If you buy a little land 
and put a pond on it, your invest- 
ment quadruples. 

"Give me listings of 10 of them 
any day in the week; I'll sell them 
all before dark." Hs 


Where to get more information on ponds 
Publications are available from the Govern- 
ment Printing Office, Washington, D.C. 20402: 

How to Build a Farm Pond, Leaflet 259, 5С; 
Warm- Water Fishponds, Bulletin 2250, 15¢; 
Trout Ponds for Recreation, Farmers’ Bulletin 
2249, 156; Ponds for Water Supply and Rec- 
reation, Agriculture Handbook 387, 706; Mak- 
ing Land Produce Useful Wildlife, Farmers’ 
Bulletin 2035, 20€. 
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BE A 


You'll EARN MORE, LIVE BETTER 
Than Ever Before in Your Life 


"ll enjoy your work 
se it is more fase 


year after year, in good 
“I have already | because you'll be the man 
master keyed my |an evergrowing field offering big pay 
Elks Lodge and | jobs, big profits as your own boss, What 


EIU s 
Soyou der my [more could you ask! 


locksmith course 
is practically 


y 
ще ейин ыо pastel ha 
caps. Job enjoyment and earnings Бе; 


AT ONCE as you quickly, easily learn 
to CASH IN on all kinds of locksmithi 
jobs. All keys, locks, parts, picks, special 
tools and equipment come with the 
Course at по extra charge, Licensed 
experts guide you to succes 


graduates now 
earning, enjoying life more everywhere. 
You, can, too. Coupon brings exciting 
facts from the school 
State Department of 
Member, Natl. Home Study Council. 
Approved for Veterans Training. 
LOCKSMITHING INSTITUTE 
Div; Technical Ноте Study Schools 
Dept. 1111-017 Little Falls, N. J. 0742. 


LOCKSMITHING INSTITUTE, Dept. 1111-017 

Div. Technical Home Study Schools 

Little Fa New Jersey 07424 Est. 1948 
Please send FREE illustrated booklet, "Your Oppor- 
tunities in Locksmithing." plus sample lesson 
pages. | understand there is no obligation and no 
salesman will call. 


KEY MACHINE 
locks, picks, 

tools Supplied 

with course. 


IEEE ae z 


Eligible for Veteran Training — =f 


PAR ПЕ 
or FULL TIME 


have your own 
money-making business 


Here’ your opportunity to have a business of your own, One 
that offers an on-location cleaning service. The demand is so 
great for this service—growing so fast—that how much you 
earn depends solely on just your time and effort. 

Every year there are more homes and commercial places 
with wall-to-wall carpeting—carpets that must be cleaned 
on-location. These same places have walls and ceilings, and 
upholstered furniture that need cleaning. 

With Von Schrader Detergers— professional cleaning equip- 
ment—you сап do on-location cleaning at its best... enjoy a 
steady, growing business. And every customer represents 
repeat business. You need no special skills or experience, 
START WITH 1 DETERGER PART TIME— 

ADD OTHERS LATER 


Deep-level cleaning helps re- 
store original beauty. 
Upholstery De Using dry foam, cleans 
fabrics beautifully and safely 
ger. Washes wall 

ter than by ham 

or streaking. 
All Von Schrader Detergers are lightweight and easy to use. 
Proven reliable and profitable for thousands of user 
Ма fees, ne contracts, You own your equipment. You art 

^ boss. And we help you every step of the way. 

'estment. You can have your own on- 


and ceilings 5 
ithout dripping 


location cleaning business for a very small investment. 
Send for full information. No obligation. 


4000 ITEMS FOR THE 


WOOD в 


| CRAFTSMAN and 
| HOME WORKSHOP 


gi Discounts on STANLEY Power Tools 


Domestic and imported hardwoods! 
Also thousands of Lamp Parts, 
Cabinet Hardware, Upholstery Sup 
plies, Clock, Furniture and Pic 
ture Kits, inlays, Picture Frame 
Moldings, Hand and Power Tools. 


Zebra « 
* Aromatic 


| CRAFTSMAN WOOD SERVICE CO. Dept. B-17 
2729 S. Mary St., Chicago, 


[| 

d Sena тен 144 page Craftsman Catalog. | enclose — | 

|. 80 tor handing, 

[ Name ! 
Address. ! 
си, sta 

L TT C I 


‘hooting manual 
‘only $1.50. 
RDER NOW from: 


Add 75€. ind handling. 
GENERAL SPORIS, INC Dept, PX, Lawrenceburg, In. 47025 


а= Fuel Bills 


NEW кїесїпїсайїу-ромегей " Hearth-Aid" 
- increases heat output of your fireplace by 500%, 


2 Leather Pouch & Sling As 


Ж Adjustable. Fits all 
fireplaces, 

Ж Easy to install. No 
tools required. 

Ж Thermostatically 
controlled. Works 
automatically. 


* Produces over 
20,000 BTU's of 
heat. Uses less than 
20 watts of elec- 
tricity. 

Ж Hi-Temp stainless 
steel construction. 


The heat of a fire is sensed by a thermostat which 
activates a fan. The fan pulls cool air from the room 
through the tube where it is heated to over 400 
degrees and forced back into the room at the rate of 
120 cubic feet per minute, easily heating any size 
living area. $67.95 
Guarantee: 30 day satisfaction or money back. 

1 year defect, workmanship. 

For Free Pamphlet Write: 


THERMALITE CORP. 
P.0. Box Box 658, Dept. PS, Brentwood, TN 37027 
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MOLDS cape 


aZ, Concrete 


сой 


Tema... 


Aluminum 
prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY. 
P. 0. BOX B99 - HICKORY, N. C. 28601 


Book about 
Molds wi 


DON'T QUIT SMOKING 


before giving my pipe a 30 Day Trial 


Inas fmc 


e 
o U.S. Patent 
жш 


My new principle contradicts every idea you've 


Carey Pipe for 30 days. Write today for FREE trial offer. 
E. A. Carey. Dept. 402A, 3932 N. Kilpatrick, Chicago. Ill, 60641 


р E = 
FRE ы m i AMERICAN SCHOOL OF mene Dept. РСОС6 | 


4500 Campus Dr. Newport Beach, Сай. 92663 ча | 


Make Extra Money in Spare Time 


Fix Chain Saws PNI 
Tout fod all the m 7 
formation you w Ss 


need to know іп the Q Wer 
at 


new 5th edition of — 


CHAIN SAW SERVICE MANUAL 


Only repair manual of its kind. 312 pages of 
easy-to-understand and easy-to-follow infor- 
mation. Shows and tells you how to tear 
down, repair, reassemble and adjust 26 of 
the most popular chain saws. Exploded dia- 
grams. Clear photographs. Lists symptoms 
of common saw failures and gives trouble- 
shooting procedures. The only universal 
Chain Saw service Manual. $7.95. 

New 11th edition — ‘Small 
Engines Service Manual. Tells 
how to fix small gas engines on 
Lawn Mowers, Garden Tillers, 
Tractors, Power Equipment. Over 
300 pages $7.95. 


SPECIAL OFFER — Save $1.90 
Order both Chain Saw Service Manual and Small 
Engines Service Manual for only $14.00 — You 
save $1.90. Send check or money order and we 
send postpaid. Satisfaction Guaranteed. 


TECHNICAL PUBLICATIONS Div., Dept. PS-177 
Р.0. Box 12901, Overland Park, Kansas 66212 


TRANSFORM YOUR VW 
wo A UNIQUE-PICK UP 


* One weekend home installation using hand tools. 
* No torch cutting, welding or mechanical changes. 
* Kit includes molded body parts & all needed hardware. 


‘Send $1 for information & color brochure 
$5 for instructions 8 templates 


DOMUS 


DEPT.PS 312 EAST 17TH 
KANSAS CITY, MO. 64108 


IF QU CAN SING, WHISTLE, 
OR HUM A 


оз can play the Morc 
do read, m ial kno 


0, you play 
soft hammi 


Build Your Own Pre-Cut Ý 


HEIRLOOM 
GRANDFATHER 
jy CLOCK 


Compare 
feature by 
feature 


* Solid 3/4" кїп 
dried wood 

* All parts precision 
pre-cut, mitred 
and dowelled 

* Lumber sanded 
on all sides 

* Fully Assembled/ 
precision-made 
West German 
movements 

* All hardware 
included -even 
screws 

Write now for 
FREE Color 
Brochure of 
complete line of 
Grandfather and 
other clocks. 


HENTSCHEL 


CLOCK COMPANY 
Department 703-J 
16 Atlantic Avenue 
So. Dennis, 
Mass. 02660 


NEW WIDE FIELD 
TELESCOPE 


In seconds you're scanning 
the astounding universe, get- 
ting clear, bright, spectacular wide 
angle views of stars, moon, comets 
with the unique Edmund easy-to-use 
portable 44", 1/4 Newtonian reflec- 
tor telescope. Just pop in the eye- 
piece, focus; its big 344° field of view 
gives you more stars in a single view 
than any other type of "scope. Take 
it anywhere (only 17", 10 Ib. for 
\ space age enjoyment of the heavens 


& outdoors! 
$ 1 4995 Рра. 


peno. Мо. 20018 

(BRIGHT RED) 
€ ө ө ө е ө ө ө ө ө е ө ө ө ө ө е 
SAVE 50%! 


8X 20 MONOCULAR y 2 


Fantastic bargain! Top quality Spy 

Scope, a $30 value, now offered at 

$14.95! Our special purchase saves 

you 50% and you get 100% coated 

optics; 393 ft. field of view. Only 2 | 

oz.—stores in pocket, purse, glove 

compartment. Fits in your palm—peer into hard-to-see places 
without letting subject know you're spying. Great for birders 
and race fans; incls. neck strap, leatherette 314x11/x2" case. 
Beautiful brushed metal finish. Buy two—one for a gift! 


Stock No. 1568N $14.95 PPS 


€ ө ө ө ө ө ө ө ө ө ө ө е ө о е е 
sounds never before heard! Highest 


PRO ELECTRONIC Q 
signal to noise ratio poss. Ear- 


SOUND CATCHER 
Parabolic mike w/ 18%” transpar- 
phones, tape recorder output, tripod socket; req. two 9v trans, 
batt. (not incl). 
. $299.00 "а: 


ent reflecting shield & 2 L.C.'s in 
No. 1649N (5% LB.) 


amplifier magnifies signals 100x that 
LOW COST MODEL: NO EARPHONES, ELECTR. CIRC. 


cf omni-direction mikes. Catch 


No. 1665N $149.95 "а. 
LOWER SENSITIVITY ECON. MOD. W/O ELECTR. 
No. 80,242N $ 89.50 ""*- 


GIANT MAGNET, LITTLE PRICE! 
"Fish" with this powerful 1 Ib. ce- 
ramic magnet. Lifts over 150 pounds, 
only costs $11.95. Tie a line to its 
stainless steel handle, drop it over- 
board and your first treasure haul 
(anchors, tackle, ferrous metal valu- 
ables?) can рау more than its cost. 

4 ceramic magnets, in series, be- 

tween 4 steel plates; develops fascinating strength. Great for 
“fishing”, for scrap metal and tool recovery, too! 

No. 42,318N . (1 x 1'4 x 4%") $11.95 "Ps 
€ ө e ө ө ө ө ө ө ө ө ө ө ө ө ө о 


MEASURE WIND 
SPEED ANYWHERE 


Hold this handy (16 oz.!) low cost 
Anemometer into the ind, quickly 
read wind speed on its big dial— 
from а 5 mph breeze to а 70 mph се 
gale. Sensitive, accurate to plus or KM" 

minus 3% of full scale (2.1 mph), = 

it req. no batts., electrical circuits, adjustments or recalibration. 
Fine quality unit of black plastic w/ all critical moving parts of 
marine bronze and brass, is always ready to use. Great for 
golf, boating, flying . . . and a terrific value. Includes security 


strap. 
No. 42,428N ..(715" HIGH) $19.95 "»*- 


EK 


-] PLEASE SEND GIANT 


How Many Stock No. Description (609)547-3488 


|n 


COMPLETE AND MAIL WITH CHECK, М.О. OR CHARGE М 
EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, N.J. 08007 


LIVE IN THE WORLD 
OF TOMORROW... TODAY! 


And our FREE 164 PAGE CATALOG is packed with 
exciting and unusual values in hobby, electronic 


and science items — plus 4,500 finds for tun, study 
or profit .. . for every member of the family. 


A BETTER LIFE 
STARTS HERE 


NASA-CHOSEN FOR 
APOLLO/SOYUZ 


157 mi. out in space, the Astronauts used 
this super 20X60 binocular (modified) to 
view Earth! Our biggest, most powerful for 
distance. Far-off objects come in big, clear 
& sharp to the edge through big 60mm 
objective lenses; 173-ft. field of view at 
1000 yds. Relative brightness, 9.0. Fully coated optics; 20X spcl 
design eye lenses. Coated BK-7 Porro prism. Extra long All- 
American style with fold-down rubber eyecups. Includes case 


& straps. М 
No. 1556N . .(9:4х832"; 47.5 oz.) $119.95 PP 
8 x 30 EUROPEAN STYLE 

No. 1559N . (4%х6%4”; 19 oz.) $ 29.95 ""*. 


LOW COST PORTABLE 


INFRA-RED EYE 

For Infra-red crime detection sur- 
veillance, security system alignment, 
LR. detection, laser checking, nite 
wildlife study, any work req. I.R. de- 
tection & conversion to visible spec- 
trum. Self-cont. scope incls LR. light 


source №. nite vision), 6032 LR. converter tube, 1/35 ob). 
lens, adjust. triplet eyepiece, auto 1.6X, focuses 
ТО to inf; 6, 12v DC Wot avail. to C. hid. pers. /зсі 


educ. iy 
No. 1683N . (11 x 14% x 3") . $299.95 ""*- 


BINOCULAR STYLE: AS ABOVE, BUT 2.5X " 
No. 1685N (SUPER BRIGHT I.R. EYE) $329.95 "2 
°* ө ө ө ө ө ө ө ө ө ө ө е ө ө ө ө 


SUPER POWER FOR 
? ANY AM RADIO 
New antenna assist turns a tiny 
transistor into a tiger, has pulled in 
= stations up to 1000* miles away! Just 
set beside radio (no wires, clips, 
grounding) and fine-tune Select-A- 


enna's dial to same frequency— 
"gangbusters"! Great for clearing weak signals in radio de- 
pressed areas, off-coast islands, crowded frequency stations. 
Solid state—uses no electricity, batts., tubes. 


‘Stock No. 72,095N $19.95 "4: 
ULTRA SELECT-A-TENNA 
No. 72,147N (*OVER 1000 MI.) $24.95 "Ps 


е KNOW YOUR 
ALPHA FROM THETA! 


For greater relaxation, concentration, 
monitor your Alpha/Theta brainwaves 
w/ audible or visible signal on Biosone 
П. Has 3 feedback modes, outputs to 
monitor logic signal, filter sel. feed- 
back, broad sens 

professional feats. of $200-up units. Easily 
able has total brainwave monitoring сара! 
teries. 


їн! Req. 2 9v tr. bat. 


No. 1668N (944x5%x4%4") . $149.95 ға. 
LOW COST STARTERS’ UNIT (PORTABLE) 
$ 59.95 "r. 


No. 71,809N (4%2х234х414") . 


Total EDMUND 


CATALOG! 


MAIL COUPON FOR 


GIANT FREE 


FREE CATALOG “N” 164 PAGES MORE THAN | 
4500 vNusuat l 
BARGAINS | 

l 


Charge ту 12 American Exp. 
2 BankAmericard С Master Chg. 


Completely new Catalog. Packed with huge selection of telescopes, mi- 


Add Handling and Service Charge 
Eroscopes, binoculars: magnets, тарана, prisme, photo components, 
cology and Unique Lighting items ports: Mis. accessories, — many 


Т anciosa I 
Interbank No LETT 9 sl [leneck C]money order for TOTAL $ 1 
ly Card No. 15 hard-to-get surplus bargains. 100 s of charts, illustrations. For hobby. 
qp тете schol industry 
| | | | LI | [Г]. | | | i EDMUND SCIEN’ E 
I 
1 
LI 


300 Edscorp Building. 
Card Expiration ае Please rush Free Giant Catalog “М 
30-DAY MONEY-BACK GUARANTEE. Name. 


You must be satisfied or return Address. 


3 Adres SEM резона 
any purchase in 30 days for full city State. Zip. су 


Name. az 


NEW RUBBER STAMP BUSINESS 
PAYS BEGINNERS т $165 AN HR. 


TART AT HO, 
s IN SPARE "E 


with Table Top Machine; 


We Help Finance You 
at loss than bank r: 


m> d 


The multi- million dollar Rubber Stamp business— 
once controlled by a few big companies—is now being 
taken over by small operatore -one in each commu- 

i Init and Women 


nity throughout the United States. Mi 
who have this inexpensive machine can t 
huge quantities of Rubber Stamps with special word- 
ing that buyers once were forced to buy from big cities. 
ateral costing only 27с makes а stamp that sela for 
52.75. The machine that does the work is simple and 
easy to operateand it turns out as many as віх Rubber 
Stamps ata time, each with different wording such as 
names, addresses, notices, stock numbers, prices and 
other “copy” needed by offices, factories and ind 
uals. Working full capacity, it can earn as much 
$33.00an hour for the: Now you can get into р 
the big-pay business yourself, with your own home as 
headquarters. You don't need experience. We supply 
everything, including complete instructions and eight 
waysto get business coming in fast We even! 
your start! Start making up to$16.50an hour from the 
very beginning. Cash in on the profitable Rubber 
Stamp business in your community right away. We'll 
mail full particulars FREE and no salesman will call. 
Be first in your locality. Rush coupon today or send | 
your name and address on postcard to: 


RUBBER STAMP DIV., Dept. R-3-GA 


1512 Jarvis, Dept. 0000, Chicago, Ilinois 60626 


RUBBER STAMP DIV. 
1 1512 Jarvis Ave., Dept. R-3-GA 
Chicago, Illinois 60626 


that 

[е vrottable Rubber Stamp business at homme і 

in spare time. Everything you send me is FREE | 
n will са! 


lcw.. 


ЛЛ 


For pickup owners who 
need extra seats and a 


ы, SANE YOUR 
GAS 


the SHOPPING 


sleeper. 2 sizes. Can ship 
KID-NAPPER 


New Tool Works Wonders With Wire! 


WIREFORMER 


S 


WHEN YOU BUILD 
AN M&S CLOCK... 


Is the DIFFERENCE! 
F 


NEW 32-PAGE COLOR 
CATALOG shows 19 
authentic antique 
replica floor, wall & 
mantel clocks plus the 
fine woods & imported 
movements needed 
to build them. SEND $1 
for catalog & 1 of the 
following plans to 
build: Grandfather O 
Grandmother O 
School О or Steeple O 
clock. SEND $3.50 for 
catalog & all 4 plans. 
CATALOG ALONE 50¢ 
Write today! 

MASON & SULLIVAN 
COMPANY 


Dept. PS17, 
Osterville, Ma. 02655 


IT BENDS! IT CUTS! IT STRAIGHTENS! 
WIREFORMER is a simple, precision 
made, vise-held tool of innumerable uses. 
Make your own peg board hooks, clamps, 
handles, braces, brackets, etc.—any shape 
you want. Forms an eye of 3-16” inside 
diameter (just right for any nail, screw, or 
bolt up to that size). Even uses coat hanger 
wire, No pliers needed. WIREFORMER 
does the work with the pressure of one 
finger. Straightens the wire if you make a 
mistake. Cuts the wire just where you 
want it. Forms any angle, arc or circle. 
Bends both right and left. Tool is case 
hardened, plated, with a plastic handle. 
Fits in your pocket. Complete instructions, 
illustrated brochure showing many things 
to make, 


SOLD ONLY BY MAIL. MONEY BACK GUAR- 
ANTEE. Seven dollar bills will get you one, or 
send check or money order for just $6.98 


We pay postage and handling charges. 


VINKEMULDER TOOL CO. Dept. PS-177 
1058 San Juan S.E. Grand Rapids, Mich. 49506 


Boost fireplace 
output up to 10X 


Glass Door ThermoGRATE® Unit 


‘Enough to heat a house’ 
New! Dynamic break. 
through delivers up 
to 100,000 BTU/hou 
w/glass door beauty, 
Total draft control. 
Converts fireplat 
to circulating heater. 
Stops night heat loss.| 
Performance & quality guarantee. 
Open Fireplace ThermoGRATE® Unit 
The proven original. Now 28 sizes to assure 
accurate fit. Heavy duty welded 
steel construction, Simply slide 
in, replacing old grate. Up to 
40,000 BTU/hr with opt. blower. 


Thermograte Enterprises, Inc. 
Dept.S 51 lona Lane St. Paul, MN 55117 


[7/9 99 9 Ya 9* BY 7 
ThermoGRATE 


The pipe that never 
loses its cool. 


Kirsten's exclusive radiator stem 
tames the smoke . . . makes it milder 
- .. Cooler. It also traps impurities 
and allows you to remove moisture 


with a flick of your wrist, 


4 SI 
Postpaid 


Imported aged 
Mediterranean briar. Hand 
finished vulcanite bit. 
Order your Kirsten pipe and 
you'll keep your cool forever. 


l KIRSTEN PIPE CO., INC. 
| Dept. P.S. 1 P.O. Box 70526, Seattle, WA 98107 
Please send me your 1976 catalog showing all 1 
of the Kirsten Pipes and accessories. 
Name. 
1 Street 
1 City. 
Жы 


State Zip. 


FOR SPEEDIER DELIVERY 


PLEASE USE YOUR 
ZIP CODE 


142 | POPULAR SCIENCE 


м Ном to get rich 


wo 


e Over 100 employees This giant building, new 
in t e МАШ ORDER иа 
i 7 orld j rade Business Talented, famous ex Off on another Foreign 


perts guide you, Tour for Members. 
rman START AT HOME 


known Mail Order Expert. the very day you receive 


tarted In Mall Order a few 


СНС my complete profit plan! 


s 
d less than $100, | discov: 


You get everything you need to "МЕЙ т а I try feni at mdan And tavel abroad OF РОР 
start fast. Step-by-step | reveal how kok seals a bargain. loom high in Andes. ten members join me, Ро during world travel, 
Use my experience to make a tO pick mail order product winners, 
Кома шыл mM oetonsiy how to buy Below Wholesale for DIP 

i if biggest profits, how to write and Wi: { 
place ads that pull orders. . .every- E 4 LL 


BUY BELOW thing! Thanks to my confidential ы 7 
Drop Ship Plan you need little or <- Z] uu 
WHOLESALE no capital. 1 find fabulous “first Oscovertenspeed bicy- You will have nade con 
time offered” imports you can turn ctor only $39.00, nection for finest Jade. 
quickly into orders by ma You 
deal direct with overseas suppliers, 
keep all the profit! Make your first 
Mail Order transaction 10 minutes 
after you open my Plan. Get into 


Mail Order now. Make big money ©. 


Semier, cutoutmigaie fast. Start with my Plan. Nairobi, scene of meet | inspect simulated da- South America, Idiscoy- One of many oil paint: 
| the profit. ‘with carvings supplier. топоз in Taiwan, er source for bedspreads, — ing sources | now offer. 


SPARE TIME FREE SAMPLE 


Money Making Opportunity I'll send you a Free Sample Import 


future of giftwares, 


Only 3.75 
Inflatable 


to prove my offer is Crystal True. 


FISHING You need much more money today just to keep even with Mail coupon now for Free Sample Import and Free Mai 

BOAT galloping inflation! Your own home Mail Order business Report, "How to Import and Export." No ob- 

сап boost your family income, be a pleasurable way to use ligation. No salesman will call. Age and experience no 

Tlectronic Tested your leisure hours! Great for husband/wife teams, family to success. | show you how to cut out middle - 

DIGITAL WATCH projects. You'll thank your lucky stars for your Mail Or- . Deal direct. Keep all profits.- Your first step to 
Miniature Electronic der income when retirement comes. is card today. 


New tention 278° INTERNATIONAL TRADERS HELPS YOU FIRST FAMILY OF WORLD TRADE 


Black Powder үоџ are never alone. My Plan includes full membership The Mellinger family has been active In World Trade for 
In International Traders. . . the world's only organization more than 25 years. We have directed the flow of millions 
dedicated totally to helping ambitious men and women of dollars of goods in Mall Order/World Trade. . . helping 
achieve a fast start in the Mall Order World Trade to make this productive and profitable career for men and 
business. ly 1 meet with I.T. members at closed women. You gain full impact of this long experience 
/ou follow my Plan. 


Muzzle 
Spanish Loader 3.75 


консно ЖУ macte MA pem 
lm So. American C ME, Read these Actual Reports of Mail Order Money Making . 

Gives You 35000.00 FIRST MONTH FINDS IMPORTING EASY $7000.001N BANK AFTER GMONTHS °, 

17 зох pri Mary GE this 04,321 import eu толу ses m new Pop $5000.00. -y am grat шрны s now aay stato "SO Baty tres marees. Мает 5 

сап buy o at a time. .. Ls [m v me гл -. roducts | have № sell week. Mellinger offers the best for heis the — 

3.69 Swiss you can order in quantity, wit мегу? Ашта. Forense Wares Пы, erudi Paul Стос, Indiana Ut. Joy Lichtman, tanta? 

ELECTRIC RAZOR Racing iege а асака Томар: teeter „ла MM fr ORDERS IN FIRST 2 DAYS UNEMPLOYED FELT HOPELESS — 7 
опе Jade Necklace only $ 3.95. | TRUCKDRIVER TURNS WORLD TRADER “Fini мо days 1018 26 beaded metens, 15 -Then Мин Pun broogn me шет 

Dne Yes Other examples, 100 Electric | “1 have gwen up my former prolewion of pertume orden, B jewelry order Prot $2000.00 nt mont, 625 00000 ny." 

fazors oniy $ 28 ез, or 25 for | аткез а тый ara haw gone ma ты SAATA 0 реони Oregon Bagen sm wae ЗИ) qur Menge $ 

5207 ea. One Mink Coat $385 | Harpe Senom SM дели CA „DISABLED VETERAN Pinos success "е Hg ai pui vA | 

Ware tened Digital | curs OUT GREEDY моо favi име 3 wheel Cham, anew wooden Үү Gee ME 

atch 57.75 ea. or 100 for $6.95 | -Can mate 80% more prol 1800 nena d Mere Mer mem [Cat promise everyone to do as well, $ 

ea. All these prices include duty | слезе erect Irom mene ba te on Donk secon ty мра үш ae stig sd writeg towerk, И 

& shipping. Cut out U.S. middle. | quahty produc. Gwe honest serme aa one days sa n SIGAN O0 1o onecomsens Ill helg youge alte your own ine pro. 

теп. Buy below wholesale. Deal | "met Мейе Plan gave me new home, [sei from home by letter and phone Ms Brainerd L. Mellinger , 
S Light Weight the International Traders Way! tert Hale п. e 


BICYCLE 
Only 39. New Invention 


TALKIES Genuine + SE WRIST RADIO 
мин Simulated ү 6 Transistors 
S DIAMOND Powerful 


p =. RING КЕ, Mini Speaker 


306 TENNIS RACKET Only 5.25 A 
New Military Professional зүү The Mellinger Co., Dept. E2241 
ЖЗ Design AMFM ыш : 1 6100 varie! Ave. 
TA : Mechanics 15 Piece | Woodland Hi 
MOTORCYCLE Transistor | тоосѕєт Send Free Sample Import & Free Report, 


FOB Only 170. Large Only 3.75 ‘How to Import/Export.” Show how | can 
— P Speaker [гг 2 business of my own. 1 understand there initia ne 


© no obligation and no salesman will call. 


260 cc British ИЕ Genuine JADE ы тол 
Army Surplus NECKLACE a їс 


lae 


dress. 
y. 


THE MELLINGER CO., 6100 Variel Ave., Woodland Hills, CA 91364, DEPT. E2241 Ё == am =m saves Give Zip for Fast Reply em eme 


Popular Science books * 
show you how to SAVE 

by doing it yourself. 

097. DO-IT-YOURSELF PLUMBING by Max Alth. How to 
do every plumbing job step by step, from fixing a leaky 


faucet to installing all the plumbing in a new house. 471 
show-how illustrations. Retail $11.95. 


075. HOW IT WORKS ILLUSTRATED by Rudolph F. Graf 
and George J. Whalen. Detailed technical drawings and 
easy-to-understand explanations on a wide variety of tools, 
appliances, machines and gadgets. Retail $10.95 


085. COMPLETE GUIDE TO HOME APPLIANCE REPAIR 
by Evan Powell. How to repair dozens of large and small 
appliances including toasters, fry pans, sewing machines, 
skillets, refrigerators, more. Over 500 how-to pictures. 
Retail $11.95. 

101. WOODWORKING PROJECTS FOR THE HOME (from 
Popular Science magazine). Construction plans for more 
than 100 projects—tables, desks, chairs, storage units, 
much more Retail $11.95. 


042. FORMULAS, METHODS, TIPS AND DATA FOR 
HOME AND WORKSHOP by Kenneth Swezey. Thousands 
of methods, calculations, tables for every home or work- 
shop job Retail $10.95 


050.. COMPLETE BOOK OF HOME REPAIR AND MAIN- 
TENANCE by Jackson Hand. How to make home repairs 
expertly, modernize as you repair. Retail $9.95. 

130. HOMEOWNER'S HOW-TO TREASURY (by contribu- 
tors to Popular Science magazine). How-to instructions for 
remodeling, wallpapering, wiring, plumbing, woodworking, 
pool care, more—make your home more attractive, comfort- 
able and more economical to run. Over 1000 show-how 
illustrations. Retail $13.95. 


105. COMPLETE BOOK OF WOODWORKING by Rosario 
Capotosto, 2000 step-by-step illustrations make you a 
master of every woodworking technique plus wood identifi- 
cation, selection, purchasing, handling working with 
hand and power tools (portable/stationary). Retail $13.95. 
1062. 2-VOL. SET: HOME GUIDE TO LAWNS AND LAND- 
SCAPING by Bruce Cassiday and HOW TO BUILD PA- 
TIOS AND DECKS by Afthard Day. Professional advice, 
plans, and hundreds of illustrations show you how to im- 
prove your property. Retail $13.90. 


036. THE HOW AND WHY OF MECHANICAL MOVE- 
MENTS by Harry Walton with brilliant explanatory drawings 
by Ray Pioch. How six basic mechanical elements power 
every machine ever invented. Retail $10.00. 

056. HOW TO SERVICE AND REPAIR YOUR OWN CAR by 
Richard Day. How to prevent car troubles, pinpoint trouble, 
fix it. 900 step-by-step illustrations, charts. Retail $10.95. 
044 COMPLETE BOOK OF HOME WORKSHOPS by 
David X. Manners. Everything about how to design, plan 
and build an efficient home shop for every purpose. Retail 
$11.95. 

090. WALLS, FLOORS AND CEILINGS by Jackson Hand. 
How to build, repair, renovate or decorate any interior wall, 
floor or ceiling in your home. Nearly 300 show-how illus- 
trations, building diagrams, construction details, charts. 
Retail $9.95. 

113. SMALL GAS ENGINES: How to Repair and Maintain 
Them by Paul Weissler. Illustrated how-to on care, trouble- 
shooting of all two- and four-cycle gas engines: mowers, 
blowers, chain saws, more. Retail $10.95. 

053. HOW YOUR CAR WORKS by Sam Julty with brilliant 
explanatory drawings by Ray Pioch. How all the systems 
of your car work—engine, fuel system, exhaust system, 
drive line, brakes, more. Retail $11.95. 


Р.О. Box 2006, Latham, N.Y. 12111 


(regularly up to —— 


when you join the Popular Scie 
And then keep saving up to 60% on 
books covering a wide range of subjects... 
home improvement and repair, house-building, 
cars and car repair, home workshop, appliance 
repair, electronics, how things work, home 
protection, mathematics, masonry and 
carpentry, modern technology, science, 
space and more. 


*k The Popular Science Book Club regularly offers custom- 
written books to its members. These are specially 
commissioned books written by the leading authors in 
the popular science field on all the subjects of greatest 
interest to members. Men like Ralph Treves, 

R. J. DeCristoforo, Richard Day and many more. 


These books are offered at 
discount exclusively to 
Popular Science Book Club 
members. Nobody else can 
get these books at the 
discounts available to Club 
members. And, in addition 

to these Popular Science 
original books, you're offered 
the best books on popular 
Science subjects from all 
other publishers. These books 
are available at the same 
giant discounts: up to 60°/o! 


Repairing screens. 


Mail the attached card or write to the address at left 


Simple homemade jig permits cutting tapered pieces 
on the radtal arm saw. 


LID J NIE 

HOW POPULAR SCIENCE 
^ Урус 

BOOK CLUB WORKS 

* You get any 4 of these books (up to 

$53.75 worth of books) for only $1 plus 

postage and handling when you join 

Popular Science Book Club. 

* About every four weeks, you receive a 

bulletin describing the coming selection 

and alternate books also available. If you 

want the selection only, do nothing. It will 

be shipped to you automatically. If you don't 

want the book, or want alternate books, 

or no books, just indicate your wishes оп 

the form that comes with the bulletin 

and return it by the date shown. 

* Your only obligation is to take two more 

books within your first year of membership. 

You may cancel any time after that. To 

retain all membership benefits, you need 

take only a book a year theteafter. 

* You save up to 60% on every book, 

yet virtually all PSBC books are identical to 

publishers' editions. Same binding, paper, 

jacket—same everything except price. 

* You may return any book within 10 days. 

after examining it, if you're dissatisfied with 

it for any reason. 


BUILD YOUR OWN 
TRAVEL TRAILER 


For the first time - a fiberglass Do-it-Yourself 
Kit! No welding, Scamp kit includes all parts you 
need and fully illustrated step-by-step as- 
‘sembly manual. Scamp can be completed in 60 
hours with minimum tools. Also available ready 
to hitch-up-and-go. Ideal for hunting - fishing ~ 
camping. Sleeps 4. Fully guaranteed. 950 Ibs. 
fully equipped. 85 Ibs. tongue weight. 


Write: SCAMP, DEPT. PS-1, Backus, Mn. 56435 
Rush 12 pg. full color catalog. $2 00 enclosed. 


T Name Age 
I Address 
City 
Home Phone ( ae ae 
Business Phone (а 
-————— um —— m m m m 


State Zip 


JUST ONE HAND ! 
A completely NEW concept in gardening ma- 
chines! The amazing 2-in-1 TROY-BILT® is not 
only a wonderfully better rote tiller, it's also 


a wonderful compost ыры! It 


turns your whole garden, however 
small, into a fabulously fertile 

So easy to handle, even for ladies a 
folks. Yi ii 


. You 
complete фы, prices, off-season savings, 
send coupon below for free booklet. TROY-BILT 
Roto Tiller-Power Composters, 102nd St. & Sth 
Ave., Troy, New York 12180. 


rge or 


1 таоү-вит® Roto Tiller-Power Composters 


x 
& Sth Ave., Troy, N.Y. 12180 


| 102nd 

| Please send the whole wonderful story of TROY- 
BILT® Roto Tillers including prices and OFF-SI 

| SON-SAVINGS now in effect for a limited ti 


(Please Print Clearly) 


Address . 
| City .. 


QSL cards, greeting, sympath, 
Print for others, 


^ from factory. Eas; 


тт-см меги 


Kelsey r 


MAIL THIS Kelsey Presses Dept 
COUPON Topay Meriden, Conn. 06450 
1 enclose 25e send big catalog and free samples, 


Name. 


(^ Print For Profit 


Cards, Stationery, Advertising, 
labels, tickets, announcements, 

pathy, 
prayer cards, ete. Save money. 


rules sent. 


We supply everything. Send 25e 
for catalog. KELSEY PRESSES, 
n. 06450 


pt. 77-CM 


Address, 


Use "5ТВАТЕ-СОТ” Cutting Guide with 
any portable lar saw, jig saw or router. 
Extends to 8'6”, reduces to 51" for short 
cuts and portability. Clamps to pan 
doors and other long work. Make pri 
sion 90°cuts, tapers, angles, etc. Two 
Aluminum sections, connector, clamps, 
directions, only $14.95 pp. Send check or 
MO to R.A.K. PRODUCTS, Dept. 5-5, 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 4% tax 
SOLD ONLY BY MAIL. ONLY IN USA 


GHT wits] 
^w. STRATE- 


MAKE EXTRA $$$ EVERY DAY! 
Get into the big, year-round 


EXTRA MONEY BUSINESS 
that’s EASY to learn – EASY to ао-. 
and EASY ON YOU! 


Be a LOCKSMITH! 


You Can Make Up to $10 an Hour 
—even while learning! Train FAST at Home! 
Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular lock 
and key business has multiplied a thousandfold as millions 
seek more protection against zooming crime. Yet there's 
only one Locksmith for every 17,000 people! 


Start Collecting CASH PROFITS Right Away 
You're ‘‘in business" ready to earn $5 to $10 an hour a few 
days after you begin Belsaw's shortcut training. Take advan- 
tage of today's unprecedented opportunities in Locksmithing 
for year-round EXTRA INCOME in sparetime—or fulltime in a 
high-profit business of your own. Hundreds we've trained 
have done it. So can YOU! All tools plus professional Key 


THIS PRO 
KEY MACHINE 


can add $25 to 
$40 a week to your 
income...and it 


jobs, too. 


BELSAW INSTITUTE, 


SEND FOR EXCITING FACTS — No Obligation 
Discover what's in Locksmithing for you—how Belsaw's mas- 
ter-locksmith-approved training can give you the skill you 
can depend on to EARN MORE—ENJOY LIFE MORE. Just fill 
in and mail the coupon below to receive full information by 
return mail. Do it TODAY! 


117) Field Bldg., Kansas City, Мо, 64111 
Accredited Member National Home Study Council 
Approved for all Veteran Training 


MAIL THIS COUPON—NO SALESMAN WILL CALL 
BELSAW INSTITUTE, 117) Field Bldg. 
Kansas City, Missouri 64111 


Please send me free of cost or obligation your publication 
"Keys to Your Future" on how Belsaw can quick 
to make money in Locksmithing and how all tools and Key 


ly train me 


Tells how Name. 
to make 
money in Address. 
Locksmith- 
ing almost City 


| 

| to ma 

| Machine are given me to keep. 
| 

| 

| 


State Zip. 


start! 


from the | О Check here if eli 


Machine given you with course. These plus practice materials 
and equipment, plus simple, illustrated lessons, plus expert 
supervision, plus business-building guidance will enable you 
to KEEP THE MONEY COMING IN! Ideal for retirement—good 


look what this 
specia f CONSTANTINE EATE 


Oars refunded on first order.) 
tee enclosed $1.95 for Creative [Catalog only 


й О Veneer Graft, the how-to book 50е 
coupon A TEAR OUT! MAIL NOW! 


brings 
sum tO you 


getting more fun out of 
odworking. Let this newest, biggest 
duct-finder Catalog make every 


rkshop project a crowning succe 4 
n Constantine's picture-packed Catalog 
"l| find instantly whatever you need for 
ier, better woodworking, You'll save time 
Money shopping from the world’s largest 
il-order source for imported and domesiic 
d. Endless variety 


RN 


KING woods, many in full color. Kiln- 
ed. First quality. Thicknesses from *& to 
'eral inches 

elect from world's finest — walnut, rose 
od, teak, purpleheart, 
ra, satinwood, li 
erry, avodire, mahogany 


re. Solid wood. Inlays КЖ Ven Plus World атошд 
Discover amazing values for woodworkers 

/OOD FINISHES. Match anything! y, 
URNITURE HARDWARE Period, Mod TINE'S 


Cabinet pulls, latches. hinges. leaf sup 
ris, hi-fi slides. Miniature hardware too! 


UPHOLSTERY. Caning. rush-seating. е 


SIMPLIFIED VENEERING. Discover 
nstantine's easy method of vencering with 
ї clamps! Quickly cover beat-up tables. 
lests, cabinets with beautiful vencer. 
PICTURE KITS. All-wood. pre-cut parts. 
ady for easy assembly. Ideal table-top 
bby. Success assured. 

TRAY MOLDING. Ready to use around 
od pictures or richly grained plywood 
nels. Molded finvergrip. Grooved. Needs 


> handles. Beautiful, 
SIMPLIFIED SHELVES. Revolutiot 
ackets with hanger installed. Hang forever 
1 one screw or toggle in any wall. Terrific! 
NEWEST MATERIALS, LATEST 
001.5. Hundreds of most-nceded products 
ime-savers. Labor-savers. Many found no- 
here else. 

Plus WOOD CARVING tools, patterns. 
structions. Plus. BOOKS and PROJECT 
LANS on every subjec 
Big. new Catalog offers large selection of marquetry 
сиге kits including famous "America" series 
ailable nowhere else. 

ACT NOW. Don't lose a day of workshop. 
n. Benefit from unsurpassed values in new 


atalog. Enjoy beautiful WOOD SAMPLES. 2 
Mail Coupon for Special Offer Creative 


ырс о онтон demas Veneer Cra 
neers. Compare! Then instantly identify 
lest woods wherever you ро. Send only SI 
ollar refunded on first order. Mail Special 
upon TODAY! 


ZONSTANTINE 


53 Eastchester Rd.; Bronx, N.Y. 10461 
rving Craftsmen Since 1812 


0 WOOD SAMPLES 


nest woods from around the world! 
irpleheart. Lacewood. Mahogany, 
sewood. Satinwood. Zebrawood, 
alnut, Teak. etc. Rich colors, 

scinating grains, exotic aromas. 
ompare 20 most-wanted 
vods. Learn to identify! 


се page after page of finest CABINET- 
from around the world 


Here's the fascinating book that 
reveals everything you need to know 
about the easy art of creating 
decorative veneer cutouts! It's the 
perfect supplement to Constantine's 
giant 100 -page Catalog/Yearbook! 


Your complete how-to guide! 
Techniques, patterns, ide: 


Personal Computing 


In the past year alone, over 10,000 computers were sold to individuals. By the early 
1980”, experts project that 1,000,000 personal computers will be up and running—— 
computers in the home, school and family business. 


The job of Personal Computing magazine is to make certain you know what compu- 
ters are, how to use them, and in what ways they are changing society around you. 


The first issue of Personal Computing is out and it is a classic. Included are useful 
articles on computer hobbyists, computer games, computer art, low-cost computer 
equipment, computer crime and most importantly, articles on how to program a com- 
puter and how to make a computer useful for your own personal needs. 


To order your subscription, fill out this coupon and return it with your check for 
$8.00 to: 


Personal Computing 


167 Corey Road, Brookline, MA 02146, USA 


NAME, 
ADDRESS. 
CITY. 

COUNTRY. 


STATE & ZIP 


-in7 


my method of DYNAMIC-TENSION 
starts giving you results that you feel 
and your friends will notice. Big ы 
useful muscles. Gain pounds in welgl 
where needed. Lose “pot belly." 
Send me your name and 
address for my 32-page 
book—FREE. 


CHARLES ATLAS 
49 West 23rd St., 
NewYork, N.Y. 10010 
Dept. 1A 


Atlas Bod 
iis 4 


SAVE 85% 
GOv’T SURPLUS 
ond NEW EQUIP'T 


чтит orum. Motor Powered Wheel 
Mus $11.98 


DIAL TELEPHONES 


$8.99 


SURPLUS CENTER ШД 7... зб! 


Note: Personal Computing is a bi-monthly publication. Foreign rates: Mexico and 
Canada, $14 surface mail and $18 airmail. All other: $26 airmail. 


PORTABLE STEAM CLEANER 


“Steam in 60 Seconds” 


CLEANS etter eras 


mowers. 3 year 
"bo 


IT'S HERE! 


TRUSTAN 7 
RUST 
CONVERTER 


ary sump ге on lov 


WEDCO MFG., INC., Dept. S-5, 
Box D, Jackson, Wyoming 83001 


M 


STAINED 
Rust Elimination Without А SL ASS 
" " eni for fascinating 
Scraping or Sanding catalog of kits, tools, 
Why in today’s economy should you let rust eat ideas, Tla and sup- 
your money away. Why watch your car, tools, sheds, plies. 


etc., rot away forcing replacement. 


It can be stopped with the revolutionary new 
chemical treatment "Trustan 7" convertor and pro- 
tector. 


This is not a dangerous acid or a coverup, but a 
newly developed and patented product that elimi- 
mates existing rust with a simple brush application. 
All you do is apply “‘Trustan 7", overnight it breaks 
down the rust at the atomic level stopping it dead 
while establishing a impervious to air and 
moisture. Unlike other products the elimination is 
Visible because when conversion occurs the red 
rust is changed to blue/black. 

The surface can then be painted with paint of your 
choice and the manufacturer guarantees to refund 


full purchase price if rust breaks out within two 
years. 


BIG PARIER KIT 
WHITTEMORE, BOX 20650Е, HANOVER, MASS: 02339 


REPLICA CIVIL 
WAR KEPI 


< UNION BLUE оя 
CONFEDERATE GRAY 
e SMALL. MEDIUM, LARGE SIZES 
COLLECTORS! 32 PG. COLORCATA! 
11 Medals, German: lag: 100's of 
Saal IE UNIQUE IMPORTS. INC. Dept. PS8, 


Wronoen Ё бло FRANKLIN STREET ALEXANDRIA V 


Order today and stop watching rust eat a hole in 
your pocket. 


7 oz. container will eliminate 50 square feet of 
rust. Send $4.25 (includes postage and handling) 
to: 
Thomas Products Co. 
Dept. PS-5 
Box 199 
Succasunma, N.J. 07876 


И FREE! POWERFUL MUSCLES РАЅТІЙ 
Fantastic New Discoveries in the science of 
ody building. Add inches of powerful mus- 
В cies to arms, chest, shoulders and legs. Se- 
[EGO trimming the waist with uitra: 


modern methods—fast! FREE ВООК!! 
WUniversal-K, Box 6694, Detroit, MI 482408 


POPULAR SCIENCE 


монои: иш AUTC 
BRANDS! |] 


FARM ^ 
e 


WRITE US TODAY 


110 VOLT A.C. GENERATORS 


60 cycles, 3000 watts. Wt. 27 pound 


belt driven from car or pickup. on 
power tools. Over 15,000 in service. 


7th 
year. Guaranteed 6 months. $115 507 Postpaid while 
supply lasts. Our X1200-watt ge 
tery. Special price—$105.00 Po: 

VIRDEN PERMA-BILT ' 
P.O. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 


JTREMENDOUS SAVINGS! 


UT US PROVE IT TO Your 


————— MAIL TODAY ————— 


| POPULAR SCIENCE BOOKS, Dept. 1/77 
| Box 226, Manhasset, N.Y 110: 

Please rush a copy of Small Qus Engines 
| (Book 113) to me postpaid, | enclose my 
| check or money order for $10.95 as pay- 
| ment in full. 

[ 

| 


Name. 
Address 


City. late. 
Money back within do days if not satisfied. 


Repair of a a 
SMALL GAS and repair the gas en- 


made easy 


up photos, 
and diagrams 


An 
original 
Popular 
Science 

Book 4 


and 4-cycle engine. 


S 


gine in lawn mowers, 
chain-saws,snow blow- 
ers and similarly pow- 
ered home machines. 
Detailed text and close- 
drawings 
show 
how to work on any 
type, any brand of 2- 


NH 7 0*5 Postpaid 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


MIRACLE LIGHT 


AMAZING INVENTION SELLS LIKE CRAZY! 


thousands he just showing 10 and so can vo 
or only $195 геш 
заз: 


САКАСЕ 
DOOR 


OPENER s 
у; AND SAVE! 
j^ € RADIO CONTROLLED from cor transmitter or wall 

switch € SAFETY night ond doy ycor ‘round e SE- 
CURITY door locks tight when closed €. CONVENIENCE 
in car control опу weather @ LIGHTING garage lights 
automatically € VERSATILE fits all lifting type wood, 
metal or fiberglass doors sectional and l-piece ө EASY 
HOME INSTALLATION in just 2-3 hours @ SAVE up to 
50% direct factory purchase and PP or UPS home delivery 
* GUARANTEED one year * FREE brochure 


HELPMATE Equipment Со. 51PS-46 Baroda, MI 49101 


Fy... LEARN AT HOME 


Unigue Swearey System develops your 

watch repair skills step by at 

home’ in spare. time. "NO previons ex- 
Low tuition. 


perience "needed. Free 


sample losson. 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 417, Fox River Grove, Illinois 60021 


UNIQUE SPORTS CAR KIT 
for VW. Fun, Easy to Build. 

Send $2 for 20 page color catalog, prices, specs 

элё info on being a 917 repqerentütie 


dt jl = lite Enterprises Inc. 
> Dept. PS177 
A ҮС, 690 E 3rd St. 


2 Cokato, MN; 
Y 5532 


огу service. Free literature on request. Thousands 
fied users. Distributorships also available. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, Box 465C, Maitland, На. 32751 Tel. 305-862-3038 


WOOD-SPLITTING MAUL 
MAKES SHORT WORK OF THAT WOOD PILE 


20 LB. HARDENED TOOL 
STEEL HEAD WITH STEEL 
HANDLE UNCONDITIONAL 
LY GUARANTEED FOR AS 
LONG AS YOU LIVE ONE 
BLOW USUALLY DOES IT 
TOOL SELDOM STICKS 
ENDS BROKEN HANDLES, 
STUCK HEADS ON AXES 
OR LIGHTWEIGHT MAULS 
FORGET ABOUT STUCK 


FLYING OR LOST WEDGES 
A SUPER TOOL FOR ONLY 
$1570 PLUS SHIPPING 
$2.25 EAST AND 5550 
WEST OF THE MISSISSIPPI 


7 COOKING PRODUCTS 


SOTZ CORPORATION 
COLUMBIA STA. О. 44028 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


‘NOW! Your home workshop 


This one ча 
I| power-ied tool 
saws, planes 
& molds in one 
fast operation. 


ONLY THE Belsaw 
WILL RI Power-feed 


Rip Saw 


PLANE 


Power-feed 
Planer 


NT 


or All in One Operation... 


VOUP OWN Parime 
BUSINESS 


right at home 


Men and women everywhere are using this 
low-cost powerfeed machine to start and 
build their own new businesses ...and 
YOU can do the same. Supply lumber 
yards, contractors and carpenters in 
your area with door and window trim 

base shoe...bed mold...cove and 
quarter round ... ALL of their trim. You 
can sell picture frame to lumber yards, paint 
stores, department stores ... and direct tousers. 
Read what these Belsaw owners say! 

Ive been a planer тап 44 years and now retired, The 
Belsaw has earned me $60,000 in eleven years with the ogly 
expense being $7.50. For the initial cost, if s the best invest 
ment | ever made.” 

Robert Sawyer — Roseburg, Oregon 


“This machine pays for itself making money out of scrap 
boards. It is а very well built machine and | confess it is more 
than | really expected for the price. It does everything you 
say it will. 

Stephen Schultz — Orangeville, Penna. 


1 bought a batch of walnut in the rough, and after planing 

it on the Belsaw | figured | saved enough money to pay for 

two-thirds the cost of the Planer. It really does а good job. 
R. S. Clark — Springtield, Ohio 


1 make furniture, grandfather clocks and many other 
things. My Belsaw does nice work and | couldn't do my job 
without it. | really like it 

W. W. Robinson — Flat Rock, Illinois 


...and from this well known authority — 
1 recommend the Belsaw as the most useful shop tool any 
craftsman could own. We use one every day in the Workbench 
‘model shop... couldn't get along without it.” 
Jay Hedden, Editor 
Workbench Magazine 


— a real money-maker for you! 


Only complete workshop 
tool of its kind in the world 
turns rough lumber into 
finished stock. 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. 
turns out profitable preci: 
trim, flooring, furniture 
popular patterns. Rips, plane 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 
No previous experience necessary 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. Апа is so simple to 
operate even beginners can use it! 


Let Belsaw prove 
YOU can do it, too! 


Try it in YOUR Shop... on our 
30-DAY FREE TRIAL 


No Obligation and No Salesman Will Call. 


RUSH COUPON BELSAW POWER TOOLS CO. 
TODAY! kansas ciy Mo: бип 


Ср Ses 
[у BELSAW POWER TOOLS 
^а 927) Field Bldg. Kansas City, Mo. 64111 
PLANER- MOLDER — SAW and 
details about 30-day trial offer 


Please send me complete facts about 
| understand there is no obligation and that 
no salesman will call 


JANUARY 19771561 


Instant Winner Sweepstakes 
Fun Lovers! You May Have Already Won 


*1000°Cash 
one of 1084 
wd Free Prizes 


YES, FUN-LOVERS, YOU CAN WIN one of 1084 CASH or 


tems, Polaroid Cameras, CB Radios, etc 
Y OR BUY. Everyone has equal chance. 


Special Offer to Introduce New Catalog 
of 1600 NOVELTIES, JOKES, TRICKS 


This offer is to get you acquainted with Johnson Smith's. 
world famous catalog of unusual mad and marvelous items 
including Jokes, Tricks, Gadgets, Jewelry, T-Shirts, Emblems, 
Sports, Hobbies, Magic, Science & El nies, Unique Bar- 
gains, etc. Called the "most unusual catalog in the world” by 
columnists, famous people, customers 
RULES: Mail coupon for Secret Instant Winner Lucky 
Number. Winning numbers already selected by independent 
judges and prizes can be с! 9 at once. Employees & rela- 
tives not eligible, Void where prohibited by law. 
I MAIL THIS INSTANT WINNER COUPON TODAY “I 
| Send To: Johnson Smith Co., Dept. 111 I 
Mt. Clemens, Mich. 48043 


| Creek опе: (Send Your Name and Address) 
[s 


7 епа new catalog and Instant Winner Lucky Number 
| Enclosed is 10, for mailing 
| Ci sena. 


| Winner Lucky Number. (Inc'üdes several Jokes & Tricks 
plus Games, Fortune Tellers, Card Tric 
Hypnotize, "Throw your Voice", 

etc.) 1 have enclosed $1.00. 


| Sana Free Instant Winner Lucky Number 


Mystery Electronic Top 


‚А Look into the Future! 


I 
l 
! 
Bargain Fun Pack, New Catalog and instant | 
| 
| 
1 


Greatest New 
Gadget 
In Ye 


Handsome 
Gift Box 


gpace? (Paral, Youn aught a some expansions 5 
ле combs, Kean ning WITHOUT ANY ENERGY LOSSY mcin 
tig tur at parues scence clases, ete. Carry 


Johnson Smith Co., Dept. 111, Mt. Clemens, Mich. 48043 


Buy and Hold 
U.S. Savings Bonds 


A Henry Ford Museum Reproduction 


Chippendal 


Ready to 
Assemble and Finish 
18"Century Furniture 


One of 24 Bartley classics, in hand crafted 
solid mahogany, oak or cherry. Totally 
authentic in design and beautifully 
constructed. Each kit is easily assembled 
and finished in your own home without 
tools. All pieces also offered completely 
assembled and hand finished. A $5.00 
coupon included with catalogue. 


gx] Please send me your illustrated 
| catalogue of 18th century antique 


| furniture reproductions available 
in kit form or hand finished. 1 am 
| enclosing $1.00 to cover postage 


| and handling. 


Address. 
| City/State/Zip 


| TheBartiey Gollection Да. 


747 Oakwood Ave.. Dept. PRI, Lake Forest, Tl 60045 


| 

| 

| 

E | 
porem] 

l 

l 

П 


Free 

Blackhawk 
Films 
Catalog... 


Listing thousands of 8MM 
and 16MM silent & sound films The 
most comprehensive listing of home en- 


tertainment films available and its 
yours free. just write or call today 


Call Toll Free: 800-553-1163 


In lowa Call: (319) 323-9736 
Please mention order #3234 


олт bns ke 
3234 Eastin-Phelan Building 
Davenport, lowa 52808 


на Through Home EJ 
CUSTOMIZING CENTER 4401 Birch SL, Dept. PCOCE, Newport Beach, СА 92663 


ELECTRIFY YOUR BIKE! 
PEDALPOWER exciting new bike drive tames 
tough hills. Be independent. Shop when you 
want. Fits all Bikes, Adult Trikes. Installs 
in minutes. Thousands sold. Recharges 
overnite. Travels 100 miles for a dime. 
Send for FREE illustrated booklet, 

GENERAL ENGINES CO. , 

5098 Mantua Blvd., Sewell, N.J, 08080 


NORTH AMERICAN SCHOOL OF MOTORCYCLE REPAIR 
Dept. PCOCE, 4500 Campus Dr. Newport Beach, CA 92663 


FAT-BURNING SYSTEM i 


„10 Just days: Y 


our methods begin to give you fast, 
immediate results that you can see 
and fee!!! Lose up to 5 pounds 
‘overnight! 


REPAIR HYDRAULIC JACKS 
nin while you learn at home. Mi 
ons of jacks in gas and auto service 
stations, trucking fums. body shops, 
niggers, factories and fats need sev 
ing. most of which yeu ean learn 
1o repair. We show you HOW. Stat 
Spare time in your basement or ga 
"age. Big opportunity for mechanics. 
ACT NOW! wate tor tiderna. PS1! 


ORTABLE ELECTRIC POWER 

gp Build your own 110-Volt Electric 
Plant from used parts. Will oper- 
ate lights, power tools, heating 
units, brush-type elect. motors, 


SHIP MODELS 


Historic Clipper Ship Models and 
others, hand built and ii M 
Kit prices from $9.95. A reward- 
ing hobby. Fully Illus. 144 pg. 
Catalog also shows unusual Nau- 
tical items and over 100 pictures 
ff Ships & Sea. Send 25¢ to 


Design... 
Mak 


'e - Repair 


EWELRY 


in Spare Time 


MS 
NE 
Jewiry Design Contar, Dept. PCOCE, 4401 Birch St Newport Beach, CA 12043 
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TII show you how to cash in on the profitable badge 
and button business." BADGE-A-MINIT 

lets you make metal pin back badges 

for pennies which you can sell for 

up to 75€ each, or photo buttons 

for as much as $2.50 each. Get 

FREE sample button and fully 


illustrated money making plans 
by return mail, or send $34.95 
shipping 
Lia. 


Learn at home how to install burglar/fire alarm sys- 
tems in cars, homes, businesses. Big money. 
Growing demand with increased crime, violence, car 
thefts, arson. Nationally accredited course. Simple, 
clear, hands-on training, tools furnished, FREE facts 
by mail, No salesmen. Write SECURITY SYSTEMS 
MANAGEMENT SCHOOL, Div, Tech. Home Study 
‘alls, NJ 01424 


home 
L*^- Workshop 
BESTSELLERS 


#1 Beginner's Workshop $7.00 


#2 Foundrywork for the Amateur з 
#3 How to Work Sheetmetal 

#4 Welding & Cutting 

#5 Gearwheels & Gear Cutting 

#6 Secrets of Ships in Bottles 

#7 Hardening & Tempering Tools 


#8 Micrometers, Slide Gages 
and Calipers 


#9 Electroplating for the 
Amateur 


#10 Lathe Accessories, How to 
Make and Use Them 3.5 


GIANT 1977 CRAFTSMAN CATALOG, 
ages of tools & books; clock and 
steam locomotive kits — FREE with 
any order from this ad, or — $1.00 


CALDWELL INDUSTRIES 


609 E. Davis St., P. 0. Box 170 
Luling, Texas 78648 


DRILL YOUR OWN WATERWELL 


With this low-priced outfit you can 
drill you own water well at a cost 
of about 12¢ per foot! Also, this 
unit can be operated horizontally 
to drill free-flowing springs in hill- 
sides. A big, fact-filled package 
and 24-page book "How To Drill 
Your Own Water Well’’ is just 
$1.00 PPD. (Refundable) 


"WRITE TODAY” 


Trumark 
Wrist-Rocket 


: sitations 
USA made 100% legal AMAZON it Dos sess oP 


SURVIVAL Y ew improved 207. 
-HUNTING + З 


N DEEPROCK MFG. CO. Dept. Ps17 
701 Lafayette Parkway, 
Opelika, Ala, 36801 


nproved version of famous Am: 
[cR атна ESAE a 
Sei Pe рут ү 
REPLACE! Use 30 days. Money back if notdelighted. HOUSE OF WEAPONS, INC Bo: 


AVE MONEY 


„Assemble our unique Mini- 

] Dozer Tractor Kit. Buy fac- 

2° tory-direct. Catalog of Kit ————————————————————— 

construction and uses — $.50 'sitvo (BRAND NAME) TOOL CATALOG 

"Build-it yourself" Plans — $6.00] | | Thousands of Exciting Tool Values! Stonley, 

З (refunded оп any purchase!) Skil, Millers Falls, Wellsow, „Рим; ино; 

umb, Kennedy, Huot, 

STRUCK KIT, Dept. PS17, Cedarburg, WI! 53012 [НӨ erret det iie ДА ТЕМ 
laid, Unimat, Audel Books, Nicholson, General, 
| Indestro, Xacto, Wiss, Pony Clamps, Wen, and 
many other Nationally Advertised brands of 
| Tools & Supplies, We ship Coast to Coast ot 


Universal Router/Shoper 1 
Table—idea! for shaping | 
опа jointing small ma- | 
terials that are normally 
difficult to handle, Build | 
picture frames, piaques, | 
ог easily add a decorative | 
touch to mouldings. Fea- 
tures miter gouge for safe 


CHECK IT OUT! 


prices hard to beat. Send $1.00 for our big 168 | cutting at any angle. Ac- | 
"M | Poge too! catalog today. Fred он аул ak | 
There are more opportunities, l SILVO HARDWARE CO. — Add 52.50 for shipping — Reg. $16.95, 1 


products and services offered [__ 107 Walt St, Dept. PS-1, Phila., Pa. 10106 71025-53 


in the "Classified Opportunity 
Mart," immediately following 
this section. You may find just 
what you've been looking for. 


Spe 10.98 | 


WHY NOT MAKE MONEY ron 
WHILE LEARNING TO h 
UPHOLSTER THIS CHAIR? 


‘SEND FOR FREE BOOKLET that tolls how you can EARN 
AND LEARN AT HOME! 32 pages, 89 color illustrations 
describe both the training and the trade opportunities 
‘pen to you now. No obligation. No salesman will Cal 
UPHOLSTERY & DECORATING SCHOOL 
Technical н у Schools 
111-017, Littl 


Dept. 


a Week In His Spare Time 
Sharpening Shop! 

"My Belsaw Sharp-All made me 
an extra $3,500 last year. 


Now 1 am going full time. 


| It’s great to be your own boss.” 
We din dh zi~ MD 


Does The Belsaw Pay? b DAVID SWANSON — Utica, Michigan 


7 [r7 4 
YOU, BETI Let Belsaw prove 


m“On Saturdays, my big day, I take in $45 to $55. 


bot-I-füpére I maké YOU can do it, too! On our 


$, Other days I average less 

$52 6 between $5 to $6 per hour . . . and sometimes more. 

on mair bri ut ас а a REE TRIAL OFFER 
an hour BELSAW and their fine equipment for making it 


possible." SEND FOR FREE FACTS! Our Free Book tells 
V.O. Miller Hubert, North Carolina 28539 You risk nothing by accepting how to start a profit- 


"^I was disabled by an accident while employed this offer to see how easily able, lifetime home 


as an iron worker. They declared me 100% dis- Ino Big Cash Profits with your Sharpening business, 
100% abled and said I’d never work again. I don’t think = own Complete Sharpening POW we help you grow, 
D I could work for anyone else but I started my Shop. No Selling... no pre- how we'll finance you. 
7 sharpening business part-time and now it's turned 5 vious experience needed. Our FIND OUT ALL ABOUT IT 
into a full-time job with more work than I can do." 2 famous: BRAMAN sad Sbon- No Obligation — 
i how instruction set you up to g: 
Rez Stage Татра, Florida 33614 make $200, $500, $700 a No Salesman Will Call 
“ iri v7 th CASH sharpeni ў 
и "І had dreamed of retiring for years, but was S топ САВН ан грело саме. BELSAW SHARP-ALL СО. 
afraid to quit my salaried job. I had never used " 
Өш окш Dol Dn NHAREALU va Shop and Garden Tools ... 707) Field Bldg. 
d à ali cutting edges. 
to real easy to learn. I sharpened 30 blades my first i a Kansas City, Mo. 64111 
Retire week — without advertising at all. Now, for the ation . . . No Salesman Will Call 
first time in my life, I can say that I am content.” 


A | BELSAW SHARP-ALL СО. 707-) Field Bldg., Kansas City, Mo. 64111 1 
Farris Cornelius Wellington, Texas 79095 | Send details of FREE TRIAL OFFER and Free Book “Lifetime Security” 


No Selling, No Inventory...Year Round nue. 
Cash Profits and YOU Set The Hours! 4 


l 
l 
| 
1 


Beautiful Dreamer. 


Sleep On An 


Also ...The Only Guest Bedroom 
You Can Store On A Shelf! 


Inflate-A-Bed. The most natural way to sleep or relax. Instead of your bod) 
ing wit steel cols. wooden frames, stufing and ciim. you con 
Suspended luxury — on a cushion of ar. just Iie a cloud оп а summer 
We guarantee your sleeping comfort will be markedly improved, tt 
Sleep deeper, more restiuly and wih ess morning aches than you ever thought 
possible. Tens of thousands of people are sleeping on one mighty, and chio 
practors all over the nation are recommending them to many of their*patients. 
att Be isthe most exciting bedding product ever develope since eariy 
man discovered straw. Iis a spétialy patented "ar col" ed you тїшє т 
minutes wi a vacuum cleaner or any uir pump. The innovative aco system 
Works to support your body evenly. You don't sink Inthe middie and the sides 
dor fly up. Two people can sleep on a fll queen. or king bed ишу undis 
turbed by each other's movements. The bed shapes itself to your body almost 
tke cradle ng (twin unheard of flexibility in a matress, You fate o sut 
Your taste. No ате or innersping s needed, alinough f wil ft nto any 
Sangard bed fame 
Inflate-A-Bed is incredibly light and incredibly tough (20 mil Poly Vinyl 
Chloride). It cleans easily with soap and water. It deflates in minutes for you to 
fol up and take with you visting, camping, beach (a dynamite water ra) or 
moving 0 а new поте Store i easiy on a сюзе shelf when not muse. tis | 59 
everyting а bed should be-delightuly sensual highly therapeutic, and con 
venently mobile. Sleep on it for a 7 night trial. it you te not pleased, return й Inc. 
for an immediate refund 


Р5-1/77 


790 Maple Lane, Bensenville 1.60106. 
Call Toll Free: 800-621-8918 II. cali: 312-585-8461 


‘OPTO R700 


with the Exclusive..."'Built-In'" 
SOLID-STATE VOLTAGE REGULATOR 


R-700" is a NEW, redesigned, 
“EASIER TO INSTALL version ol he 
Allison "Oplo-Electric", with the New 
addition of the Voltage Regulator, 
making itthe MOST RELIABLE and Fool. 


* Allison replaced the mechanical Proof Ignition System ever invented 


rer-Points and-Condenser with 
ч ‘Highly Accurate” Optical Con- 

trol. А Beam of Light, passing 

through a specially designed 

“ROTOR” precisely triggers a Heavy-Duty "POWER 
MODULE" that BOTH “Charges and Fires” the Ignition Coil, Y 
with the “FASTEST” High Voltage RISE TIME, producing the 
MAXIMUM "HIGHEST ENERGY" SPARK available 

# Since there is NO Mechanical Friction, there are NO 

ever WEAR or need гер and ONCE property Tim 
DWELL never n 


lesigned for those who want the BEST 
in Performance, Gas Mileage, Quicker Starting, 
Eliminate frequent Tune-Ups and Maintenance Costs. 


FACTORY-BACKED 
only 5 40 95 


10-YEAR WARRANTY. 
COMPLETE 


Эфе ORDER WITH | CONFIDENCE... 
Remember, even if you PAY 

asa geal (Call. Res. add Tar) 

Thres Times as much, you That's EVERYTHING 


Should NEVER need an e! 
adjustments is PRE-SET fo supply tne OPTIMI 


Perfor: 
mance at BOTH High and Low Speeds. The RPM Сара! 
of the "XR-700"' is Factory Tested to 15,000 RPM. 


+ The “High-Energy” SPARK INTENSITY and DURATION. 


permits the Positive FIRING of Spark-Plugs, even under the 


MOST ADVERSE conditions, results in more COMPLETE 
COMBUSTION and Eliminates "Engine Misfire”, hence 
fewer exhaust Emissions, IMPROVED Fuel Mileage, а 
HIGHER Performance Level...and helps keep Plugs FROM 
FOULING, which greatly extends the Spark-Plug LIFE! 


Ж Only the Highest Grade (U.S. Made) Solid: 


Ж SAVE! ORDER FACTORY DIRECT. 
Send Check or M.O., Car Make, Year. No. Cyl. (4, 6, or 8-Cyl.) 


cannot get a better Ign 


System than the "XI INCLUDING. 


Postage & Insurance. 


* You may use your MASTER CHARGE or BANKAMERICARD. 
Send us (1) Your Number, (2) Interbank No., (3) Exp. Date 
* MC or BA Card Holders, ORDER by TOLL FREE PHONE: 


nents are used.. UNAFFECTED by Moistur 3 

Allison "XR-700" was engineered to OUTLAST the LIFE 

YOUR CAR! 

+ “EASY-TO-FOLLOW” INSTALLATION. 
(Not Necessary to Dismantle your Distributor.) 


[ 
The XR-700 completely ELIMINATES the Major 


В: 
АШЫМ. Cause of Primary (Ignition Noise) Interference 
PES OW 


(800) 423-6525. Ext. 2. (When in Continental U.S.A.) 


Before Buying ANY other Type Ignition System. 
Send Postcard for FREE BROCHURE 


f you have already installed a " Capacitive-Discharge"' Ignition 
Ж Convert Your “C-D” Unit to BREAKERLESS! 
INCREASE ITS EFFICIENCY with "XR-CD"'...Only $34.95 


ж America's Oldest and Largest Manufacturer of Opto-Electronic Ignition Systems. (c) 


ALLISON Ж Our BEST Salesmen...are the USERS of our ALLISON Systems! 
AUTOMOTIVE CO. 1267 -E5, East EDNA PI., COVINA, CAL. 91722 
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FREE... 
Leathercraft Catalog 
of Kits, Supplies 


Explore the pages of a Tandy Leather 
Catalog and discover the world of 
leathercraft! The catalog has everything 
you need for designing and making a col- 
lection of leather handbags, wallets, 
moccasins, belts and much more ... 
send the coupon below for your free 
Tandy Leather Catalog today. 


Name 
Address 
City. 
State. 


“Finally I've found 
a@MAN-SIZE 


You'll be happy with the way ECONOMY 
tractor handles bigger, tougher jobs. Mow 
faster with 60" mower. Plow. till, bulldoze. 
load 1/3-ton, clear snow with 20 attachments 
More workpower, lower fuel cost with all- 
gear drive...no fluid power loss. Send for 
free catalog today. c-a? 


аса ауана mem] 
[ss | 


ADDRESS 


E STATE IIR Ен l 


CONOMY 
TRACTOR 
1005 А-1 Anoka Ave., Waukesha, Wis. 53186 


CORE-CRAFT CANOE 
FACTORY DIRECT 


онот safer lor families. Rolled gunwale 
jon-skid contoured seats. Five perma- 
пей colors. No painting. Bult by cancers; Old- 

est and largest lactory-direct fiberglass canoe 
‘manufacturer. Own the quiet one, and ask about 
being a factory representative in your area. 


„ CPS-l, Highway 2, Bemidji 
for full-color catalog. $1.00 en- 
handling. 


1 Name 


* Address 


Age 


Zip_— 


stamp Grab Вай | 
only 10° 

Giant grab bag of over 100 un- 

assorted foreign stamps! Africa, 

Asia, Europe, South , ete. 

Plus, the most wonderful catalog 

of US and foreign stampsin 3 

America. Send 10¢ to: B 

HT IET STAMP CO., 

о 


NOW! GET? REAL OLD 

INDIAN HEAD CENTS 
Only $1 

Only $1 brings you 2 old Indian 

Head pennies issued before 1908 

and the most wonderful catalog of US & 

foreign coins and paper money in America. 

One set to a customer. 

Mail to: LITTLETON COIN CO., 

Dept. RD-i7, Littleton, М.Н. 03561 


Wear the Badge 
of the Future in. 


CONSERVATION’ 


Don't be chained to desh, store counter or factory 
machine, Enjoy an outdoor Ме with the entra rewards ol 
art muscles, bronzed shin, vibrant good health Sleep 
under pines! Catch breakfast from icy streama! Рен like 
a million and look lihe it, too! Step-by-step home study 
roan биз уш valuable Anon tow about is с, 
Fe da He Sond or FREE “CONSERVATION CAREER 
No obligation. No salesman wil call. 
NORTH AMERICAN SCHOOL OF CONSERVATION 
_4500 Campus Dr. Dept PCOC6 Newport Beach CA 92463 — ч 


Run your car, truck, en 
fenérators гоп WoO 


dreds. a ая 
1 Guaranteed! = 


Create а 
Family Treasure 


Build one of our exquisite 
grandfather clocks. Create a 
real conversation piece and 
family heirloom. Kits are 
Red-i-Kut, easy-to-build. 
semi-assembled of solid 
in. kiln dried mahogany 
cherry or walnut. Tubular 
bell or Westminster rod 
chimes. Spun brass Goddess 
Diana Lyre or Lady Floren- 
tine pendulums. Send $2.50 
for set of three plans, 
AMERICAN CLASSIC, 
SPIRIT OF MOUNT VER- 
NON and SPIRIT OF THE 
CENTURY plus full color 
descriptive literature, and 
specifications on all kits 
and movements. Est. 1916 

KUEMPEL CHIME CLOCK 
WORKS & STUDIO, 21195 
Minnetonka Blvd., PS-71 
E MN 55331. 


Reach for the SUN ... 


Reach for SUN TAP 1 
SOLAR CHARGER 


RIGHT NOW! Discover for 
yourself the reality of 
Changing sunlight to elec- 
tric power right in your 
hand — SAFE — Power 
your portable radio, CB- 
walkie-talkie, pocket calculator, toys, games, etc. SAVE 
MONEY! — EXPERIMENT — also, RECHARGE (AA) 
batteries from the SUN. This is not a toy — in full sunlight 
your pocket size SUN TAP 1 will produce 6 volts at 50-60 
та and at open circuit will put out 9.75 volts. SUN TAP 1 
measures 3%," x 34," by $ в" and includes POWER 
PACK of 4AA rechargeable ni-cad batteries and 4-WAY 
ADAPTOR CORD and comes with a limited one year parts 
and labor warranty. To order simply send us your check ог 
money order for $39.95 plus $2.00 postage and handing 
(llinois residents add 5% sales tax) to SUN TAP, INC., Р.О. 
Box 754, Arlington Hts., IL 60006. Credit card buyers 
include your card number and sign your request or call toll 
free 800-325-6400 (Missouri residents 800-342-6600). 


[ SEND THIS COUPON 


Г m и SO RR і 1 
Name 
Address 
City/State/Zip. 


| SA | 


SAVINGS TO 
90% ON 
GOVT. SURPLUS | 


Electrical | 
* Mechanical 
* Hydraulics 
Marine « Auto • Hardware, etc. 


Send 50€ for catalog or $1 for extra-fast delivery. 
Satisfying customers world-wide since 1945 


AIRBORNE SALES CO. vept.ps77 
8501 Steller Drive, P.O. Box 2727 
Culver City, Ca. 90230. Since 1945. 
— шыш шыш шын шыш шыш 


GET MAXIMUM PERFORMANCE CONTINUOUSLY 


FROM ANY CAR wi 


Lp) мө 
ы 


Reverse Play, 
Tranuent aed 


al Spe and 
> Shorted Output 
Protector 


TH THE REVOLUTIONARY 


моде! 400 
hioned | 


3 


sly in 
eie ignitions. 


Ше! exceeds f 
model ав RY 
©1976 - 151 


of all cars. 


LIFETIME WARRANTY — DON'T SETTLE FOR LESS THAN THE BEST 
MEGASPARK RELIABILITY AND DESIGN ARE SECOND TO NONE 


The Megaspark Breakerless Ignition unit outperforms 
all others. It is totally maintenance-free & manufac- 
tured to such high standards, every unit has a 
LIFETIME WARRANTY. Free Repair Or Replace- 
ment For As Long As YOU Own The Unit! 


You can use your standard coil or order a Mallory 
Voltmaster Mark II at our special discount price 
(see below). 


You get extremely accurate timing & consistent 
triggering at any RPM. Utilizing the finest U.S. parts, 
this solid state, optically-triggered system is rugged 
and reliable. NO moving parts to wear out or adjust 
Extended dwell means increased coil saturation, 
resulting in longer duration, more intense spark that 
actually helps eliminate misfire & keeps plugs cleaner. 
Squeezes more performance & mileage from every 
drop of fuel. Fires at four volts so cold- or wet- 
weather starting is never a problem. The High Power 


Enclosed ís my check C ; money order ^ 
Г MEGASPARK 500 at $64.50 
E MEGASPARK 400 at $48.50 
(7 MEGASPARK 300 at $34.50 


Darlington Amplifier provides cool operation & 
extra fast rise time 


MEGASPARK PAYS FOR ITSELF QUICKLY 
You'll be amazed at the difference when you install 
a Megaspark unit on your car. While it's hard to 
believe that this simple-to-install unit can mean so 
much added performance plus greater economy and 
reliability, the secret is in the greatly increased spark 
duration and cylinder-to-cylinder timing accuracy 
NO other type of system can deliver. Spark is 10 to 20 
times longer than even the best CDs — a must for to- 
day's lean burning engines. But you don't have to take 
our word for it. Follow Detroit's lead and get rid of 
old-fashioned points now. Install the Megaspark and 
prove to yourself that it works or your money back. 


800-648-4711 Ext.22 


IGNITION SYSTEMS INC., 2547 8th St., Berkeley, СА 94710, (415) 845-3584 


+ in the amount indicated. Please RUSH — Satisfaction Guaranteed. 


IMPORTANT: 
Indicate make and model of 
саг, number of cylinders, 


C SEND FREE ILLUS- 
TRATED BROCHURE 


8 pe Charge my and engine displacement, 
C VOLTMASTER Mark II Coil at $19.95 С MASTER CHARGE @ if known. 
А88 $1.00 for Postage and Insurance: E C) BANKAMERICARO mmm САЯ 
California residents add sales tax = 

cn. 
TOTAL- 

NAME 3 Cad No 2 
ADDRESS Exp. Date Р 


Beginners, craftsmen, even foremen 
and superintendents, have sent for 
these free blueprints and trial lesson 
in Plan Reading as a means of trying 
out Chicago Tech's home-study 
Builders training. Learn how you can 
master Plan Reading—Estimating— 
and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below today—see 
how you, too can prepare for a better 
job—higher income, or start your own 
contracting business. 


CHICAGO TECHNICAL COLLEGE) Schoo! for Builders 
2000 S. Michigan Avenue, Chicago, IIl. 60616 


CHICAGO TECHNICAL COLLEGE feterans 
Dept. PS-17, 2000S. Michigan Ave, Check 
Chicago, ill: 60616 Here [Г] 


Please mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. | understand ‘there is no 
obligation—no salesman will call. 


FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


Aromatic 
Cedar Closets 
Do-it-yourself! 


This 
booklet 
shows how 


It’s easy and inex- 
pensive to have the 
fresh aroma of real 
cedar in your clos- 
ets. Giles & Ken- 
dall Cedar Panels 
are applied with 
nails like any 
paneling, butt 
snugly at joints. 
100% red cedar. 
No finishing 
needed. Send 25¢ 
for this booklet of 


Plans for 4 
handsome 
Cedar Closets 
you can build 


+ à with frogront 
moth-repell 


GILES & KENDALL, INC. PS-2 
P.O. Box 188 
Huntsville, Alabama 35804 


Please send me your Cedar Closet Plans 
Booklet. | enclose 25¢. 


Name. 
Address, 
City. 


Everything for Clock Builders 


Largest selection of kits, movements, hardware for 
grandmother, wall, shelf, school and novelty clocks. 


New: Grandfather 
Clock Kit 


by the original American de 
sign of Benj. Chandlee over 200 
years ago. Ready to be assembled 
by you of the finest materials. De- 
scribed in 100-page clock catalog 


Don't order until you have seen this 
exceptional catalog of clock builders 
and clock lovers supplies: complete 
kits of solid American hardwoods; a 
fascinating selection of movements, 
dials, hands, hardwood moldings, 
finishing materials, books, baro- 
meters and some fantastic buys in 
completely finished clocks. 


Send 50% for Craft Clock Catalog 


OVER 35 YEARS EXPERIENCE! 


CRAFT PRODUCTS COMPANY 


Dept. 2 
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St. Charles, Ill. 60174 


SECRETS ENTRUSTE 


Tex are some things that can 
not be generally told—/bings you 
ougbt to know. Great truths are dan- 
gerous to some—but factors for per- 
sonal power and accomplisbment in 
the hands of those who understand 
them. Behind the tales of the miracles 
and mysteries of the ancients, lie cen- 
turies of their secret probing into na- 
ture's laws—their amazing discoveries 
of the hidden processes of man's mind, 
and the mastery of life's problems. 
Once shrouded in mystery to avoid 
their destruction by mass dar and ig- 
norance, these facts remain a useful 
heritage for the thousands of men and 
women who privately use them in their 
homes today. 


THIS BOOK FREE 


The Rosicrucians (not a religious organiza- 
tion), an age-old brotherhood of learning, 
have preserved this secret wisdom in their 
archives for centuries. Tbey лош invite you 
to sbare tbe practical belpfulness of tbeir 
teachings. Write today for a free copy of the 
book, “The Mastery of Life.” Within its 
pages may lie a new life of opportunity for 
you. Address: Scribe L.C.B. 


2 ROSICRUCIANS 
(AMORC) 
San Jose California 95191 U.S.A. 
pe sand THIS COUPON 77777] 
Scribe L.C.B. l 


| The ROSICRUCIANS (AMORC) 
San Jose, California 95191 


Please send me the free book, The Mastery of 
Life, which explains how I may learn to use my 
1 faculties and powers of mind. 


Name. . 
1 Address. 
П City. 


бо 


‚ Won't Start 


}-— AUTOMATI 


t your Cold or Weak Battery can turn the 

Engine over just ONCE ... COIL/FOIL 
will START your Car, e еп under the 
worst weather conditions, by Auto- 
matically providing a STRON Spark 
from its OWN Power Source. 


Car: Starting Problems? 


. Won't Start Because of WEAK BATTERY? 
. Won't Start Because of WET WEATHER? 


М is the ANSWER to these Problems! 
ES Yi үш “Gure-Fire STARTS EVERY ш. 


ROTO STRIPPER 


Powers Paint Of 


UA 


FASTER, CLEANER 
EASIER. than any 


Because of COLD WEATHER? other way! 


* FURNITURE 

+ WROUGHTIRON, 
MASONRY 

= AUTOS AND BOATS 


+ HUNDREDS 
OF OTHER JOBS! 


Never buy expensive, paint removers again 
Caustic chemical removers are dangerous 
IC STARTING BOOSTER to skin and eyes and highly flammable 
Works on a patented new principle to do 
the job cheaper, safer and last a lifetime 
Маде of solid steel, not cheap plastic! 
High-speed “whipping action” makes 
paint, rust, scale vanish as if by magic! 


© 


MIRACLE FINGERS 
‘of new space age 


© EASY-TO-INSTALL (only carbon steel alloy 


4-Wires & 2-Bolts). Fits 
ALL Vehicles with Battery/ 
а Coi Systems. 
* COIL/FOIL Prolongs 
ry Li 


big jobs in a fraction of the time. 


STOPS RUST DEAD, strips rusted 
spots down to the bare metal fast! 
Cleans masonry and swimming 
pools effortlessly. 

LIFETIME WARRANTY 


SAFE TO FINE 
FURNITURE when 
used as directed, 
Leaves a satin 
smooth finish, 
ready for paint or 


" ‘stain, No sanding 
No ju rM Pd бег В ADVANCED ELECTRONICS, N.V. 1 needed (won't raise 
BONT STARTI Nomorerunning 1 P.O. Box 1579 — PS, 2, Washington, D.C. 20013 р | made in Amerie тшшн 
ге FULL INSTRUCTIONS INCLUDED 
the Car Batery -DEAD ут M 1 Please RUSH COIL/FOIL Units to: H N И N 
1 
i 
owt ncludes) ONLY in Starting, Ё Е | Roto STRIPPER (Dept. 105A) 1 
and pre шу last а Year. Н NME p | B Riverside Ave. + Westport, CT шш [1 
Please rush. ROTO STRIPPERS Ord 
© TESTED and APPROVED ‘ADDRESS 1 CICOARSE tor big jobs. Ё 
by Leading Automotive 1 ШГЕК ЕЛЕУ ААД ЕШШ 
Magazines and Authorities! SPECIAL Hu SUE m 1 
I pn CN BankAmericard — | 
RRANTY. 1тгобосіогу Оне P | MAKE/YEAR of Vehicle — — — — — — Н 1 0 large: PP Master Charge - 
Сору амам co) ие жари. Only ! Add $2 for Postage, Insurance & i Card No. 
as E SA шташ ос о “ $ 95 ! Handling. Canadian & Foreign Add $3. USE тит opo | 
ORDER never be caught - Enclosed: Г] Check, ОМО. in amount $. IE 
ШОШ pp 1 1 30-DAY "NO RISK" TRIAL. . .SATISFACTION GUARANTEED Ж Л 
that it works or your money back ог Return Unit in 30 days for Full Refund. H Г 
ташыды L — илетин | ИЙ the 
= A00 APPLICABLE SALES TAK 


For A Sparetime or 


Money; 


We Finance ar 
Foley will wie » мк дай wi с 
p baron o obligation. 
for comp! 


Full Time Business, There's Good 


n Sharpening 


Here's a proven practical way to earn extra dollars in spare time— 
to develop a money-making repair business of your own. Investment 
is small. There's no overhead, no stock of goods to carry. No experi- 
ence needed, no canvassing. You do it with the famous Foley Saw 
Filer that automatically sharpens all kinds of saws—and the Modern 
Lawn Mower Sharpener that precision sharpens all types of mowers. 


EARN $5 to S8 An Hour Sparetime 
Hundreds of people like yourself are making 
cash like this—$50 to $90 a week—right now 
in spare time. “Му spare time saw filing busi- 
ness has made me $952 these first few months” 
—says R. T. Chapman. Many have built a 
complete sharpening service with such year- 
around profits. You can, too, simply by follow- 
ing the sure, easy Foley plan. 


MANUFACTURING CO. 
MINNEAPOLIS, MINN. 


-m на m m 
1197 Foley Bldg., Minneapolis, Minn. 55418 
Please send new Free booklet on CALL TOLL FREE 1-800-328-8488 Ё 

I 


Sharpening Opportunities 


ADDRESS 
CITY 


STATE ДР 


РЕТТЕ 


JANUARY 1977 | 157 


А-1 CHRISTMAS GIFTS 


DISCOUNTS! On quality jewelry. 
30% through February 1977. Life- 
time guarantee! Send $2.50. Diabrite. 
PO Box 926, М. Chelmsford, МА 


1 AUTOMOBILES 


MY $500 Electrical Car, Patented, 
Good Mechanic with Electrical knowl- 
edge; Build for Fun/Profit, Informa- 
tion $3.00. Zuelco, 1320A Dorchester 
Ave., Boston, MA 02122. 


CONVERT Your engine to DIESEL 
operation. Complete instructions only 
$9. Уы, P. О. Box 35044, Houston, 
TX 77035. 


STOP CAR, THIEVES! ‘‘Auto-tronic 
‘Theft Guard" Blocks 90% thefts! 
Easily installed, complete instructions 
Guaranteed! Rush $6.95, HADCO. 
4423 HWY 58, Suite 9B1, Chattanoo- 
ка, TN 37416. 


INCREASE Your Gas Mileage, Free 
Information, Box 1595, Santa Moni- 
ca, CA 90406. 


2 AUTO SUPPLIES & 
EQUIPMENT 


AUTOMOTIVE Tools Below Whole- 
sale! Unbelievable offers from SK. 
Rockwell. Rodac, etc. Catalog, $2.00 
(Refundable). Herrema Tools, Box 
103 PS, Hudsonville, MI 49426. 


MPG Increased. Bypass pollution 
devices—easily, reversibly! Details 
Free! Posco (G81), 453 W256, River- 
dale, NY 10471, 


LASSIFIED 


OOP POR TUN УЕ МАСЕ 


CLASSIFIED ADS $3.25 per word, per insertion. Payment 
must accompany order, or charge to your BankAmericard 
or Master Charge. Minimum 10 words. First word in cap- 
ital letters, rest of ad upper & lower case. Additional cap 
words, 75¢ per word extra. All cap headline or white 


space, $15.00 per line. 


CLASSIFIED-DISPLAY ADS 


$205 per inch, per month. Complete details on request. 


Adver! 


ers using a P.O. Box number must furnish com- 


plete name and street address for our records. 

CLOSING DATE for the March issue (on sale February 
27) is January 8. Send classified orders to M.C. Ansbro, 
Classified Adv. Mgr., Popular Science, 380 Madison Ave- 


nue, New York, NY 10017. 


Easy to Build PLANS 
GO KART 
MINI BIKE 
THREE WHEELER 
THREE WHEELER A.T.V. 
MINI CAR 
PEDAL BOAT 


127 SAIL BOAT 
Af БАП. BOARD 
fig’, PONTOON BOAT 
QM ta g-HYDROPLANE 
2 People MINI JEEP 
SNOWMOBILE SLEIGH 
à a MINI VEHICLES PLANS 
= Chory, N.Y. 12921 


5 AVIATION 


greeseesesgs 
88828888888 


E] 


JET Engine log $1 
P.O. Box $10-D. Montclair; Nj 07042: 


WHEEL BALANCERS. $20.00 up. 
For ALL wheels including Motorcycles, 
MAG, Renault, Peugeot, Citroen, Bub- 
ble and FREE ROLLING GRAVITY 
Types. Free detailed illustrations. De- 
signed and sold by Jacobsen Manufac- 


turing, Box 68143, Seattle, WA 98188, 


AUTOMOBILE SECURITY ALARM 


o MODEL со ТЕ 


TRIONYX ELECTRONICS mo ror rare 
SUA, SANTA ANA, CA 92704 


ALTERNATOR/Generator Rebuild- 
ing “Book. Details: Hedelund, Box 
5686, Las Vegas, NV 89102 


PARTS FOR ALL IMPORTS AND. 

COMPACTS. Factory Special 
Colt, Cricket, English Ford, Lotus, 
ca, Sunbeam. Fast UPS delivery, c. 
or’ bank charge. Wholesale — Rel 
Worldwide Import Parts, 208 N. York 
Road, Bensenville, IL 60106. Tele- 
phone: (312) 595-1600. 


3 AUTO TRAILERS & 
CAMPERS 


SAVE! BUILD YOUR OWN RV, It's 
faster and easier than you think with 
GLEN-L KITS — PLANS — FULL 
SIZE PATTERNS. Dozens of models 
include CAMPERS — TRAILERS — 
STH WHEELS — MOTORHOMES — 
PICKUP COVERS — CAMPING TRAIL- 
ERS. Pictorial instructions especially 
for amateurs assure factory-like re- 
sults you'll be proud of. VAN CON- 
VERSION PLANS $5.00. Send $1.00 
for illustrated details covering all mod- 
els PLUS RV KITS/EQUIPMENT cat- 
alog. GLEN-L RV's, 9152 PS Rose- 
crans, Pellflower, CA 90706. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


MOTORIZE Bicycles 
tric $2.00 — Gasoline $2.00 
$3.00. Guaranteed. Pritt, 956 Spri 
dale, Atlanta, СА 30306, 
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AIRBOAT, Propeller, Engines. Hubs, 
Supplies, Corvair, V-W Con- 
Removable Airdrives. Cata. 
log $2.00. Banks-Maxwell, Box 3301- 
G. Ft. Worth. TX 76105. 


ALL About Ballooning, Handbook 
$3.95. Aerostat, Box 141. Long Sault, 
Ontari da Ki 


Жс REVOLUTIONARY! Ali who see it 
marvel at its POWER, SIMPUCITY, 
PUSH-BUTTON STARTING 

100% Throttleable CONTROL! 

Ф ЗАН! RELIABLE! Clean Exhaust! 
LIGHTWEIGHT. Never wears out! 
© POWER your Gilder, Small Plane, 


ЈЕ IVE G ENGINEERING CO 


18518- G. SO. BROADWAY. GARDENA. CAL. 90248 


BUILD — Fly — Your Own Small 


Jet, Helicopter! Easy. 


expensive. De. 


tailed Plans, Drawings $6.00. Heli- 
Saft, Box 7153-A. Baltimore, MD 


5A HOVERCRAFT 


Build FAN-TASTIC, the first really prac- 
tical light hovercraft! Planes out a 250 pound 
payload using 8 hp lawnmower engine! For the 


fun of fying, on a cushion of air at 20-30 
mph over beach, lake, snow, marsh, rapid 
river, its FAN-TASTIC. Free Information. 
Complete plans, im: [M 
$9.50, U.S., Can.; S11 foreign. 

PALMER AEROSYSTEMS 
P.O. Box 691P Renton, Wash. 98055 


BARTLETT Flying Saucer—Ultra- 
Light. Hovercraft Powered By Ordi- 
nary Lawn Mower Engine, Easy to 
Build, Fun To Fly. Complete Plan: 
Photos, Supply Sources and Flight In- 
structions $3.00. Write: Herb Bartlett, 
PO Box 156 S, Silverdale, WA 


HOVERCRAFT, Plans. All Sizes: 
Tested Designs, Catalog $1.00. Univer 
за! Hovercraft, Box 281, Cordova, IL 


6 ASTRONAUTICS 


SPACE MODELING ENCYCLOPEDIA 


то: AVI ASTROPORT 
Mineral Point, Wi 53505 


7 BOATS, INBOARD & 


OUTBOARD MOTORS 
BOAT KITS, 
PLANS PATTERNS. 
catalogs 300 modern 
teur designs, Plywood, fiberglass 
steel, 7’ — 77’ POWER — inboard: 
— outboards — cruisers — run- 
abouts — fishing boats — si 
— hydros — tunnels — canoes — 
kayaks. SAIL prams — daysailers — 
trailersailers — motorsailers — mul- 
tihulls. supplies, fiberglass, 
fastenings, etc. Catalogs $2 in- 
cludes free builders guide booklet 
Clarkcraft, 16-S, Aqualane, Tonawan- 
da, NY 14150. 


FIBERGLASS — mat, cloth, resin: 
(new epoxy saturation’ method) 


э 


tation foam, fastenings, lumber. Fac- 
tory prices. Literature ‘$1. Literature 
plus booklet "How To Fiberglass” $2. 

опа: 


Clarkeraft, 16-5-1 


Aquaiane, 
wanda, NY 14150. 


CAROLINA DORY/SKIFF 19 

(20 MPH/20HP 25 MPH/35HP) 
Builders Plans only $10.00 Air Mail 
$1200 180 page Portfolio, Photos, 40 
Plans 15/45 ft Fishing/Surfing/Sail- 


ing/Power Dories $5.00 Air Mail $7.00 


TEXAS DORY BOAT PLANS 
Box 720 


Galveston, Texas 77553 


САМОЕ. Kayak Kits 
vas Molded Fibergless 
log. Traicraft. Inc. Box 6062, Соп 
cordia, KS 66901 


NEW 1976 Evinrudes 
22415 $588 ... 35 $750 
Electric $1150 . . all Sizes”; . 
Scott-McCulloch Parts . . . 
Handling . . . . Ele. tra Mari 
Merrick Road, Lynbrook, NY 11563. 


SAILBOATS: 16/ — $1095: 21’ 
— $1529; 26’ — $2899. 24' Power 
Cruiser — $2649. Save $2000 — 
$5000 — more! 8 factory molded 
fiberglass models. Easy terms. Free 
Catalog. Luger, Dept. AC-77, 3800 
West Highway’ 13, Burnsville, MN 
55331. 


BOAT PLANS — FRAME KITS — 
FULL SIZE PATTERNS! HUGE 128- 
page catalog. Sailboats — Catama- 
rans — Inboards — Outboards — 
Jets — Cruiser: Runabouts 
Sportfishing boats — Trawlers 
Workboats — Houseboats — Ро! 
toons — Hydroplanes — Tunnels 
8’ to 49' including “ONE-OFF” FI- 
EERGLASS DESIGNS! Easy, proven 
methods especially fer amateurs in- 
clude step-by-step pictorial instruc- 
tions, BOATBUILDING SUPPLIES — 
C-FLEX — AIREX — Fastenings — 
Fiberglass — Resin — Hardware — 
Rigging — Spars — Sails — Boat 

aller Plans — "HOW-TO" books. 
Send $1 ($2 CANADA) for catalog 
plus FREE "BOATBUILDING SUP- 
PLIES" brochure. GLEN-L MARINE, 
9152 Dept. SP Rosecrans, Pellflower, 
CA 90706 


MAKE Your Own Sails, Send for 
The Amateur Sailmaker's Catalogue. 
Sailrite Kits, 12937 Venice, Dept. PS, 
Mar Vista CA 90066 


ton, MA 05135. 
MARINE Engines, Conversions, 
Parts, Equipment. Catalog Free; post- 
age and handling 50c! Stokes Marine 
Supply, Coldwater, MI 49036. 


BUILD Your own man sized Pram 
In a Few Weekends, Proven Design 
Wil Carry Four Adults. Plenty Of 
Freeboard, Free Brochure Describes 
Low Cost Construction Using Common 
Building Materials. Craftex, Box 243, 
Waltham, MA 02154 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 
ELECTRIC MOTOR SUPPLIES! 

Rewinding Methods! Modern, Box 

7266, Kansas City, MO 6411 ij 
GUITARS. Рато! brands! Classic, 

Country, Western 

Catalog. Write: Gt 

ville, Он 44667. 


ELECTROPLATING EQUIP. 


Portable Pieters, Supplies & ‘Know-How. 


Ste Pasy-to-install Niner 
Somponente--al sixes. Schematic 
it operating instructions for 

fo save 25% -75% . Some 


PLATERS SERVICE CO. 


2990-Y1 Supply,City of Commerce,CA 90040 


71 DO-IT-YOURSELF 


SAVE! BUILD YOUR OWN 
POWER TOOLS 


METAL PARTS KITS AT 
FACTORY DISCOUNT PRICES 
10-in. TILT/ARBOR SAW 
б.п. BELT SANDER 
PINDLE SHAPER 
-in. TILT/TABLE SAW 
18-10. BANDSAW _ө 12-in. BANDSAW 
$ COMB. DRILL PRESS LATHE 
Lj PLANS with $ foo 
FULLSIZE — J per plon 
500 [PATTERNS Ám Deductible! 
Kits from $26.99 to $97.99 


Ilustrated. 
71.000 in use. 
Send $2.50 each for plans (Ppd), Stating tools 


Sold for 3! yeai 
Satisfaction  guarant 


wanted, Catalog incl., Or send 506 for Catalog. 
GILLIOM MFG. CO. 
Dept. PS-1, St. Charles, Mo. 63301 


JACOBS Windgenerators for Sale. 
[Information Packet $1.00. Paul Biorn, 
1123 South Lawson, Aberdeen, SD 
57401. 


HELIOTROPE GENERAL Product 
data sheets with prices for solar sys- 
tems. Differential Thermostats. Sto- 
rage. etc. Send 13c stamp. 3733 Ken- 
ora Dr., Spring Valley, CÀ 92077. 


DON'T BUILD GARAGE, BARN. 
LAWN STGE. ETC. WITHOUT COM- 
PARING. Plans to construct perma- 
nent structures with tremendous sav- 
ings over conventional methods, sizes 
10'x10' to 24’x38", larger with mod- 
ifcations. $7.00 to: ‘Lark Supply, 
Pearce Rd., Monkton, MD 21111. 


SOLAR Devices: Stirling, Liquid — 
Piston, Rubber — Бапа Engines; Par- 
abolic, Cylindrical, Geodesic concen- 
trators, etc. Plans, Reports, Kits, Cat- 
alog Plus Free Pians — $1.00. Bill 


Gross, Caltech 1-55, Pasadena, CA 
91126. 
NEGATIVE ion generator. Instruc- 


tions $5.00. Golden Enterprises, Box 
1282PS, Glendale, AZ 85311. 


2000 WATT Windgenerator Kits, 
Plans $5. Catalog $1. Information 
25c. Compcop, Inc. Box 1267, Red- 
wood City, CÀ 94064 


NEW MAGNETIC GAME easy to 
build, inexpensive. Send $3.00 plan/ 
instruction stamped envelope, Pfen- 
ninger, 3051 S.W., 122 Crt., Miami, 
FL 33115. 


FIX your LAWN-SWING tilting prob- 
lems with odds and ends. Send $2 for 
simple instructions, RWC Engineering, 
15847 Acoma Road, Apple Valley, СА 


ORGANS — PA SYSTEMS 
ELECTRONIC Pianos—String Syn. 
thesizers—Speakers—Guitar Amplit 
ers—Electronic Sound Rotators, Mod. 
ern integrated circuitry. Factory as. 
sembled or easy-to-build custom kits. 
Send one dollar (refundable with first 
purchase) to WERSI Electronics, 
Dept. C. Вох 5318, Lancaster, РА 
17601. 


FREE ENERGY! From SUN And 
WIND! Details, Manufacturers. $2.00. 
Guaranteed. Bilmor/8225PS-7. En- 
cino, Northridge. CA 91325. 


CONVERT Your Present Gasoline 
Powered Rotary Lawnmower or most 
any old rotary mower chassis to a 
cordless electric. Reasonable, simple. 
Complete Plans $3.00. Dar Les Corp.. 
P. О. Box 4212, Rockford, IL 61110. 


r- Fine! 3-D Sight Magnifiers 


ENLARGES CLOSE WORK 5998 
SMALL PRINT! 


UP TO 3 TIMES 


See clearer, work taser. 


NEWSPAPER Pulp Makes Durable 
Building Material. Inexpensive Process 
$5.00. Kinney, 105 Filmore, Endicott, 
NY 13760, 


U-BUILD ENGRAVING MACHINE, 
Lathes, Kiln, Power Tools, Profitable 
Projects. Catalog 50c. Poor Man, Box 
23-A. Highland, MD 20777. 


LIVING off five acres, 59 ways. 
$1.00. Used tires make 59 things. 
roofing, boats, $1.00, Homecraft, 2350 
WATA, Denver, CO 80211. 


ARE YOU CONFUSED by metrics 
like most people? Well now you can 
learn metrics the easy way by build- 
ing a professional work bench from 
step by step Illustrated plans. Metric 

glish Plans $4.00. Artisan Spe- 
clalties, Dept. CPS, 4068 Riverview, 
Alma, М1 48801. 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, 
land high powered lasers, 
transmitters, ultra sonic s, super high 
voltage generators, intrusion and sensing de- 
vices, scientific personal protection items, 
land many other hard to find products. Send 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
P.O. Box 716 Amherst Prof. Bldg., Amherst, 
IN.H. 03031 


tor/Siren chip $12.95 
50c, (Refundable). 
mranteed, Ego. Box 
id Oaks, СА 91380. 


CAR Generators are Great Mot: 
Build inexpensive electric tools, bos 
bicycles. Motor Instructions '$2.00. 
Denis Enterprises, 5552 E. Water St., 
Tucson, AZ 85712. 


$3.00 
Energy Service 
51 Maple St., Wilton, N.H. 03086 


TURN Your Axe or Hatchet into a 
Dinamight wood-splitter for around 
$10.00. Plans and Photos. $3.00, BH 
Asoc. Вох K, Laurys Station, PA 


BUILD water wheels, wind power. 
etc. Energy catalogue $2.00. Chalet, 
Box 8106, Rochester, NY 14617. 


FIREPLACE Building Made Easy 
By Following Step By Step Instru 
tions. Send $1.00. to Eubanks’ 
laces. Route 5, Box 227, Thom: 
А 30286. 


$16. Pi 
sources, 
Blue fiand, TL 60406. 


NEW welding rig? Welding table 
fans $2.00. Table, P.O. 13635, Ar- 
ington, TX 76013. 


SOLAR Collectors, Higher tempera- 
tures amazingly low costs. Informa- 
tion $2.00. Plans $25.00. Chalet, Box 
8106. Rochester, NY 14617. 


SAVE! Sell your house yourself 
without brokers, Instructions cata- 
logue $2.00. Home Sales, Box 61, Wal- 
worth, NY 14568. 


DESIGN and builà your own energy 


saving fireplace $3.00. Hamilton. 
P.O. Box 907, rond du Lac, Wi 


PROTECT your valuable magazines 
by permanently binding them into 
hard covered volumes. Complete kit 
and instructions $10.00 ppd. Send 
check or m.o. to HowMark Industries 


CAR Shed Plans. Detailed Plans with 
Materials List Economical To build 
with Sawed Lumber Keeps Ice and 
Snow Off Windows, Saves Gasoline 
Protects Car Easily Enclosed. Six 8° 
Xl4'x20' Easily Made | Narrower. 
Longer or Shorter. Plans $4.00. D.R. 
Money, P.O. Box 371, Middlesboro, KY 


12 HOME CRAFTSMAN 


RAZOR BLADES, 
$24/1000, $15/500, 
tec. 25884 Highland, Cleveland, OH 


44143. 


e FOUNDRYETTE" BLAST FURNACE 


d zine. Available in sizes 
from 114 to 285 108, RED 
BRASS. Complete units 
furnished with all sizes. 
Send 25e for circular. 
KANSAS CITY SPECIALTIES CO.. INC. 
Dept. PS1, Р.О. Box 193, Middleton, 
"Wisconsin 53862 


13 TOOLS & 
MACHINERY 
4" METAL Cutting Lathe $54.65. 
Taig. 15048 Proctor, Industry, CA 
91746. 


GENERATE Your own Acetylene 
and SAVE. For details write: R.H. 
Haynes, 62 Voorhis Lane, Hackensack, 
NJ 07601. 


HEAVY-DUTY CANVAS TOOL BAG 


Side pockets with snaps, large 
web handles, reinforced bottom, 


zipper top. 
dark green 


Unimat, Maximat, Sher- 


WOOD — Domestic and Imported 
Hardwoods, 4000 items! Clock, musi 


cal instrument kits. Tools 
count prices. Hard-to-find hardw: 
144 page catalog, 50c. Ci 


Dept. BX-17, 2729 Mary, Chicago, IL 
60608. 


= 


fii 


VENEERING |] 
Беа 1 


e 5 
БЕЧА furniture, 
Rolle veneers ‘simply, instantly. 
arn fast Send for free cat: 
Sieg ows MORGAN, Det, POINTE 

S38 EP Ky" ат Louisville, Ky. 40204 | 


ен 


CATALOG FULL-SIZE FURNITURE 
PLANS — $1.00. Refunded with first 
order. Traditional, Early American. 
Over 150! Furnitüre Designs, 1425 
Sherman, Dept. CS-77, Eva: 


OLD-FASHIONED 
ROLL-TOP DESK 
FULL-SIZE PROFESSIONAL PLANS 


At last! Plans for 
authentic Roll Top 
Desk. Easy to use. 
£139 Double Pedestal 
Desk, 30” x 527 x 30” 
high. #140 Roll Top 
Unit adds 14° to het. 
Both single and 
double curve end 
panels on drawing. 
EACH plan $6 or $12 
for both. Mailed Ist 
Class ppd. SATIS- 
FACTION GUARANTEED! 

FREE WITH ORDER—Catalog of 150 full-size 
Early Amer., Medit. Spanish, Modern, English 
'urniture. CATALOG ONLY—$1.00, refundable. 


FURNITURE DESIGNS Dept.SD-17 
1425 Sherman Evanston, Illinois 60201 


7 Micrometers. Catalog 
$1.00. impbell, 01424 ` Barclay, 
Springteld, ОН 45505. 


PREMIUM stainless steel fasteners 
0-80 To 10-32. Materials, etc, Small 
uantities. Catalog 25c. Caltronic, 
ox 36356, Los Angeles, CA 90036, 


TEN INCH METAL LATHE, $695. 
WRITE for Brochure, Vega, Box 561, 
Oakland, ОН 45419. 


1600 AMERICAN and Foreign cat- 
alogs listed and described. $2.00. 
MASTERLOG, Box 24413-D, Oak 
CA 94623. 


STAINLESS STEEL Screws, nuts 
washers. All sizes from #0 to 2” diam- 
eters. Send for free price sheets. Fas- 
tening Products, Box 151B, Chelten- 
ham, PA 19012. 


OVER 25-years Manufacturing our 


ORIGINAL lathe-Top Wood Turning 
Duplicator. Literature, 25c. Turn-O- 
Carve Tool, Box 8315 P/S, Tampa, 
FL 33674. 


SMALL FOUNDRY Furnace, Sup- 
plies. Free Literature. Pyramid Prod- 
ucts, Dept. M, 3736 South 7th Ave- 
mue, Phoenix, ‘AZ 85041. 


METAL Lathe Tooling, Milling Cut- 
ters: Catalog $1.00. Milling, Box 73, 
Cedar Rapids, 1А 52406. 


PLANS, Pipe Bender, Press. Infor- 
mation 50c. Р. О, Box 56, Campo, 
CA 92006. 


PRECISION 2” glass scale gradu- 
ated every 5/1000 inch with black 
lines. $6.00. Milford Instruments, 10 
Riversedge Drive, Milford, NH 03055. 


14 ENGINES & MOTORS 


REWIND car generator for 110 
У.А.С. power plant. Plans $3.00. R. 
Schmauss, 1228 E. Cass St., Tampa, 
FL 33602. 


‘GETTING Started in Stained Glass" 
50c. Whittemore, Box 2065X, Han- 
over, MA 02339, 


ALTERNATIVE Projects, 
plans 

SOURCES OF practical 
ENERGY using 
SOLAR/ 

MAGAZINE. WIND 
WATER/ 

METHANE. 


$10/6 issues. 


B 
ASE, DEPT. P, Milaca, MN 5635: 


QUERIAR. Meerschaum. Smoking pipe 
is. Ріто, 517, Box 59211. 
Chicago. IL. 60859. 


1600 AMERICAN and Foreign cat- 
alogs listed and described. $2.00. 
MASTERLOG, Box 24413-E, Oakland, 
CA 94623. 


DOLLHOUSE PLANS Illustrated 
catalog. $1.50. Dollhouse Miniatures, 
218, West Main, Marshalitown, 1А 


NEW! BATTERY OPERATED 
WESTMINSTER CHIME, 
CONVENTIONAL AND QUARTZ 
CLOCK MOVEMENTS. 

Plus Largest Selection of 
Pendulums and New, Low- 
Cost Electric Movements. 
Clock Kits, Beautiful Dial: 
Numerals, Hands, Weights 

and Clock Accessories. 

Write for FREE CATALOG to: 
KLOCKIT, Р.О. Box 629 
Lake Geneva, Wis. 53147 


PERMANENT Magnet Drives Fou- 
саше Pendulums Virtual Perpetual Mo- 
tion Plans $3.00. Magnetriks, 6064 
N. Paulina, Chicago, IL 60660. 


THREE PHASE MOTORS 
on SINGLE PHASE! 


RUN 
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15А ENERGY SAVING 


19A COLOR SLIDES 


4-IN-1 Oil Burner, Simple, Durable 
Construction. Established Fact - Waste 
Oil - Crankcase And Etc. Gives High 
Heat, Clean Flame Without Complex 
Controls. 24 Hours Heat - 10c or Less. 
Drawings, Details, $10.00. 4-In-l 
Research, RD 1, Box 283, Mounds- 
ville, WV 26041. 


ENERGY SAVING PLANS: 


Vertical Windmill Fireplace 

Electric Car Log Splitter 

Home Power Plant Solar Heat 

Electric Bicycle Water Wheel 

Electric Bike Burn Waste Oil 1а Home 
il Burner 


$3.00 each — $10.00 any 4 plans — $15.00 all 
Plans or just send for free info. about plans to: 


GOODMAN ASSOCIATES 


4 Berryvili 
Summit Point, 


15B ALTERNATE 


ENERGY 


SOLAR EQUIPMENT 
‘THE COMPLETE GUIDE TO SOLAR 
EQUIPMENT "MANUFACTURERS ^ AND 
THEIR PRODUCTS". Lists over 250 man- 


SOLAR REVIEWS 
Deerbrook, Wi 


WASTE OIL HEATER, Burn any 
waste oil, Smokeless, Heat free with 
waste oil Busin Home, Shop, 
85,000 btu. Information $1.00. Lenan 
Enterprises, Box 94, Milton WI 53563. 


ELECTRICITY from Trash, Simple 
setup. No combustion, 00. D. 
Gedney, Box 352, Skippack, PA 
19474, 


WINDGENERATORS. Solar Energy. 
Electric Vehicle Directories 
From 30 Countri 


17 BURGLAR/FIRE ALARMS 


BURGLAR Alarms, Supplies. Whole- 
sale Catalog. EPS, 1419 Morganwood 
Drive, Lakeland, FL 33801. 


DIALING Unit calls police. $29.95. 
Free literature. S&S Systems, 561 
L St. John, Kansas City, MO 64123. 


FREE 48 page Burglar - 
Alarm Catalog. Protecto Alarm 
Box 773A, Michigan City, IN 46360. 


ELECTRONIC Burglar Alarm for 
your car. Highly effective! Limited 
Supply. $68.00 plus $2.00 postag: 
Electro-Tech, Box 330-A, Dept. P. 
. РА 15126. 


19 MOTION PICTURES 


UNUSUAL movie supplies. 
circular. Esoh, 47th Holly, 
City, MO 64112. 


Free 
‘Kansas 


SUPER 8, 8MM. 35MM, В & W and 
Color Film, Supplies, Processing Equip- 
ment. Send 25c for 84-page catalog 
refundable with order. Superior, 442- 
448 М. Wells, Chicago 60610. 


SUPFR 8 & VIDEOCASSETTE Е! 
TERTAINMENT FOR SALE OR RENT! 
8 MM, 16 MM sales only. Write or 
call today! Free Catalogs! CINEMA 
EIGHT, Box PS, Chester, CT 06412. 
(203)' 526-9513. 

BRAND new Columbia Pictures сај 
alog. Classic Movies, Exciting Sport: 
Fantastic Cartoons, Old-Time Seria 
All the Stars, Super 8, Sound or Si 
lent. For Free catalog write: Colui 
bia Pictures 8mm Films, Dept. А, 711 
Fifth Avenue, New York, NY 10022. 


FREE Catalogues. 5.000 8-16MM 
Films. international-S Films, Green- 
vale, NY 11548. 


SUPER 8, 16mm and 8mm Full- 
length, Featüres and Shorts, Sound 

Silent. Color and Black/White 
Him classics, Bogart, Popeye, Barry- 
more, Garbo, Chi Bugs’ Bunny, 
Mansfield, Niles Films. Box 1576-PS, 
South Bend, IN 46634. 


160 | POPULAR SCIENCE 


GAF Worldwide colorslide catalog 
50c. Worldwide, 7427-S Washburn, 
Minneapolis, MN 55423. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


LOOK! — Special Money Saving 
Offer! Kodacolor Rolls developed with 
Jumbo Prints — 12 Exposure $1.75. 
20 Exposure $2.75, B&W 89c (post- 
paid). Big Supply Discount, Enclose 
advertisement. Wisconsin Film, Dept. 
O. La Crosse, WI 54601. 


21 HOBBIES & 


COLLECTIONS 


SEASHELLS: Collectible specimens! 
Color catalogue, 25c. Shell Game, Box 


List 50c. 
win, NY 


MINIATURE lead soldiers. Illustrat- 
ed catalog 50c. Bussler, Box 107-W, 
Wollaston, MA 02170 


GENUINE "WALTON'S MOUNTAIN" 
Soapstone ‘paperweight. $1.50 plus 
35c postage. HARCO-PS, Big Island, 
VA 24526. 


22А WOODCARVING 


Make duplicate wood carvings, 
quickly, easily. Ci ri 
objects, gunstocks, figurines, 
ett. No skill needed. Gr 
fun. Easy profit. Just t 
ет. Write for 
PLUS "How To" booklet SOC) 


(xus; KURT MFG. C0. 
KEE TAA PE Mamat SEWE 


Mpls.. MN 55413 


HOBBI CARVE” 


23 


MINERALS & 
PRECIOUS STONES 


CUT Stones, jewelry mountings, 
ЛЕ buckles for silver dollars or 
‘ones, rockhound supplies, Wholesale 
catalog 25c. Eloxite Corp. 810 PS 
10th Street, Wheatland, WY 82201. 


GOLD, 10 Small nuggets panned 
from Oregon Streams $1.00. Robert 
Brandt, Sweethome, OR 97386. 


RECEIVE Valuable Pet Mineral with 
“Pedigree” Monthly. Free Information. 
Mineral of Month Club, Box 487P29, 
Yucaipa, CA 92399. 


26 SCIENCE & 


CHEMISTRY 


LASER OR PHASER PISTOL — Complete 
zu. Plans for Build. 
2 imp-$250 each. 
= SOUND LASER 

—$2.00, INVIS- 

IBLE FORCE 

FIELD — $1.75, 

MOON MAN RO: 
BOT — $200, FLYING SAUCERS & “UFOs” 
= $2.95. lon Aeronautical Lift System — 
$5. High Power С02 Laser $4.95. Catalogue 
Of a 150 Science Projects — 50¢. 

JACK FORD SCIENCE PROJECTS 
P. 0. Drawer 948, Duluth, GA 30136 


CHEMICALS, Glassware, Kits, Cat- 
alog 50c K/N Chemical Co., Box 748, 
San Bernadino, CA 92402. 


SCIENCE SUPPLIES and kits, Free 
catalog: Schubel & Son. Box 214848- 
N, Sacramento, CA 95821. 


NEW Greatly expanded 1977 cata- 
log listing thousands of chemicals. 
glassware and lab equipment. Send 1 
dollar to: Merrell Scientific, 1665 
Buffalo Road, Rochester. NY 14608. 


CHEMICALS — Apparatus, Biologi- 
cal Scientific Supplies. Catalogue — 
50c. Hagenow Laboratories, 507 Hu- 
ron, Manitowoc, WI 54220. 


LABORATORY Supplies — Dis- 
counted Prices! Catalogue — 50c. 
Starr Scientific. 916 Madison Street, 
Manitowoc, WI 54220. 


$3.50 ACRE! USA and Canada. 
Lists, Photographs Mailed. Government 
in 421-PS Center, Lewiston, NY 
4092. 


CELL Culture — Learn to grow and 
study animal cells in a home labora- 
tory. $4.95 to Vitro Enterprises, P.O. 
Box 624. Rockville, MD 20851. 


AMAZING ELECTRONIC 
“sw PRODUCTS „ 7 


LASERS SUPER POWERED, BURNING. CUTTING. RIF. 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR 
ECTIONAL MIKE UNSCRAMBLERS GIANT TESLA-S 
TUNWAND. TV DISRUPTER - ENERGY PRODUCING. SU. 
RVEILLANCE. DETECTION, ELECTRIFYING, СЕМ. 
AL. ULTRASONIC, CB, AERO, AUTO AND MECH DEVI. 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT 


PARTS SERVICE INFORMATION unlimi 


CATALOGSI Sorun ioan amer oat ameter, n w озан 


27 PLASTICS 


CASTOLITE Pours Like Water, 
Hardens Like Glass Without Heat 
Crystal Clear, Colors. Embed Flowers, 
Sea Shells, Mementos, Anything. Make 
Fine Gifts. Reproduce Your Designs 
with Flexible Molds Any Shape, Size. 
Profitable. Ilustrated Manual Cata- 
log $1.00. Castolite Dept. 77A/PS 
Woodstock, IL 60098. 


29 LOG CABIN & 


HOME BUILDING 


HOW TO BUILD A LOWCOST 
HOUSE OF STONE. Illustrated mi 
ual, $3 (Guaranteed). Stonehouse 
436, Sweet, ID 83070. 


BUILD Your Own Home. Free De- 
tails GCCS, Box 290, Warrenville, IL 
60555. 

BUILD Log Cabin rustic furniture, 
fireplace! omplete manual $3.00. 
. . A’ Frame plans $2.00 . . . Guar- 
anteed, Bilder, 956 Springdale, Atlan- 
ta, СА 30306. 


1184 square 


A" FRAME CABIN. 
3 Purchase lo- 


$2400. material 
Complete, 


Money back guarantee. Plan #1718. 
“Dependable Products”, Box 113, Vis- 
ta, CA 92083. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


TROY. 
OFF-SEASON SAVINGS PLAN now 
in effect, Savings to 20%! For com- 
plete details, low direct-from-facto 
rices, write now. Ask for FRI 
K The Many Joys of Gardening 
The TROY-BILT Way, Troy-Bilt. Till- 
ers, Dept. 6440D, Troy, NY 12180. 


LT ROTOTILLERS 


31 NURSERY SUPPLIES 


GRO-GREEN Formula for 
“Pop up’ 
tionally known - 
for anything that 


starter 


Co., (Established over 48 
years) 612 Dewey, Rochelle, IL 
61068. (Live Profitable Territory 
open) 


GINSENG Seedlings $14/100, Seed 
$10/0z., Ginseng Powder $7/0z. 
rs Manual $3.95. Ginseng, Flag 
TN 37657. 


LEARN Landscaping and Gardening. 
Start a profitable business. Free in- 
formation, Lifetime Career Schools. 
Dept. A-185, 2251 Barry Avenue, Los 
Angeles, CA 90064. 


GINSENG bringing $40 pound. Have 


GOVERNMENT Lands — From 
$1.50 Acre! Homesites, Farming, Va- 
Cationing, Investment Opportunities! 
"Government Land Buyers Guide" 
lus nationwide lisings — $2.00. 
surplus Lands, Box 19107-FA, Wash- 
ington, DC 20036. 


NEW — FREE! Big SPRING Edi- 
tion! Over 5,400 new properties di 
scribed. pictured — Land, Farms. 
Homes, Businesses — Recreation, 
Retirement, Selected Best thruout the 
U.S.! Over 700 Offices. 43 States 
Coast-to-Coast. Mailed FREE from the 
World's Largest! STROUT REALTY, 
inc; 7-BT S. Dearborn, Chicago, IL 


WYOMING RANCH LAND. 10 Acres, 
$30 down, $30 month, Owner — Mike 
Gauthier, 9550A Gallatin, Downey, СА 


CANADIAN acreage plus country 
lots. Terms. Free catalogue. Vacation 
Acres, 426-B Dollard, LaSalle, Cana- 
da, H8N 156. 


FREE CATALOG! (Covering 1 
States). All Types Property! Photo: 
SAFE-BUY Real Estate Agency. Inc. 
Box 589-PS, Little Rock, AR 7220: 


BIG . NEW... FREE... 
SPRING i977 CATALOG! . Over 
2.600 "top values coast “to "coast! 
UNITED FARM AGENCY, 612-PS West 
47th, Kansas City, MO 64112, 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


LIGHTWEIGHT, compact gear for 
the self-propelled outdoorsman, Free 
catalog. Moor & Mcuntain, D34, An- 
dover, MA 01810. 


PROFESSIONAL DARTS — Play the 
game that's sweeping the U.S.A. with 
the champions choice — 
zz, lid brass darts with ny 
and flights. $5.95 per set of 3. Ei 
Dart Company, inc. 131° Westpark 
Road, Dayton, OH 45459. 


Model 


NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file 
& razor-sharp knife, Wafer thin, 
slim & ultra smart, this knife is of 
top quality drop forged steel for 
durability. Only 234” when closed. 
$2.75 plus 25c post. & hdlg. 

WESTBURY SALES CO., Dept. K-1-PS 
Р.О. Box 434, Westbury, N.Y. 11590 


35 AQUARIUM SUPPLIES 
25 LIVE SEAHORSES 2.98 


Ка has two mated pairs of freshly cought ue 
hon, including ONE PREGNANT MALE, 
‘nyo will pve birth to м many as 25 babies. 
Marine sat, Гоо and instructione included plur 
алм marine sail, ABOVE KIT WITH CUSTOM 
‘AQUARIUM, SEA HORSE TREE, SEASHELLS, 
CORAL AND SILICA SAND$5,98. 
LARGE DELUXE AQUARIUM ANO ALL 
OF ABOVE ACCESSORIES WITH 5 MATED 
PAIRS OF SEA HORSES (2 PREGNANT MALES- 
OVER 60 SEA HORSES) 510.95. 
AI kim mant ppa. Via Air Mal Live Delivery Guaranteed 
Sir Herr. Dept pa 17. Bx 342086, бим Gables, FL 33034 


39 EARTHWORMS. 


CRICKETS, FROGS 


FREE Literature — We Teach You 


seeds, roots. Information, Growers то Raise. Sell Fishworms, Crickets, 
Manual $1.50. G. Collins, Viola, 1А 12-inch African Worms, Carter Farm- 
52350. 12, Plains, GA 31780. 
ATE EARN Money raising fishworms for 
us! “Exciting details free! Oakhaven- 
a2 REAL. ESTAT 121, Cedar Hill, TX 75104. 
“CANADIAN Country Properties,” er rity Beduin. воо = 


Our 61st Year. Free Catalogue. Ti 
Sale Service, Suite 404-PS, 85 Bloor 
Street East, Toronto, Ontario, Canada 
MaW 1B5. 

CANADIAN LAND FROM $43.00 AN 
ACRE. Choice properties across Cana- 
da. Low monthly payments. Ideal for 
cottages, hunting, fishing, investment, 
Free catalogue. Canadian Estate Land, 
Dept. PSC, 286 Lawrence Avenue 
West, Toronto, Canada М5М 3A8. 


$15.00: 20.000 — $40.00 plus post- 
age. Raising 
Worm Farms, 
76705. 


GREY Nightcrawlers — Raise or 
Retail. Free Details. Fain's Angle- 
worms, Edison, GA 31746. 


$20,000/YEAR Possible Raising 
Bulifrogs! Backyard operations re- 
vealed! Exciting details 25c, Quaestor, 
Box 2787-CCA, Rochester, NY 14626. 


instructions, Brazos 
Box 4185, Waco, TX 


0 HUNTING & FISHING 
INFORMATION 
FISHERMEN: Catch more fish. Get 


lepps 1977 Fisherman's Guide. Load- 
: Pictures, how-to, new Mepps. 
d 25c to: Sheldons', Inc. Box PS, 


ntigo, WI 54409. 
AMAZON "BLOW-GUN: Silent! 
owerful! Unbelievable!!! $6.98!! See 
‘Display Advertisement" "page 153 


eapons Provo, UT 84601. 


FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 


BE ORGANIZED 

IF You save your copies of Popular 
Science here's a great way to keep 
them from getting torn, dirty, etc. 
Heavy. quality-constructed flle boxes 
hold а years issuer. Gold embossed 
Only $4.95 each. 3 for $14.00. 6 for 
$24.00 postpaid. Order today from 
Jesse Jones Box Corn., P.O. Box 5120, 
Philadelphia, PA 19141. 


MAGIC! Large combination profes- 
sional and amateur catalog, 50: 
refundable. Order from old. reliable 
dealer. Fast service, Jeffries Magic- 
land, P.O. Box 274-B, Dallas, 
75221. 


51 COINS & CURRENCY 


SAVE $400. New Law Books for 
Laymen. HOW TO: Form Your Own 
Corporation, Prepare Your Own Part- 
nership Agreement, Win Landlord- 
Tenant Disputes, Estate Planning & 
"Wil Writing Guiae. By Harper Hamil- 
ton, famous trial lewyer. Send $8. 
each. Free details Guaranteed. Hamil- 
ton Press. 4720F Hancock, Boulder, 
CO 80303, 


logue! 
surplus о bargains. Lense 
isms, Telescopes, Binoculars, etc. 


aegers, 691G Merrick Road, 
rook, NY 11563. 


FREF Binocular, riflescope 

iscount sale. е 50%, Free gil 
ith order. United Binoculars, 
N-1416, 9043 So. Western, Chicago 


0620. 


3 GOV'T. SURPLUS 


JEEPS, Trucks, Typically From 
$52.40 .'. . Automobiles, Boats, Mo- 
orcycles," Airplanes, Typewriters, 


. Clothing, Sports, Camping, Pho. 
ographic, Electronics Equipment — 
00,000 Bid Bargains Nationwide Di- 
rect From Government — Low as 2c 
on Dollar! Surplus Catalog and Sales 
Directory $1.00 (Refundable First О: 
ler). Bonanza Surplus. Box 2269-PS, 
Northlake, Illinois 60164. 


“U.S, GOVERNMENT SURPLUS Di- 
rectory,"" How, Where to Buy. 100,000 
tems (including Jeeps) . .'. Low as 
2c on Dollar! Most Complete Infor- 
mation Available . .. $2.00. SURPLUS 
DISPOSAL, Box’ 19107-FA, WASH- 
INGTON, DC 20036. 


GOVERNMENT Surplu 
where to Buy in your Are n. 
$2.00, Surplus. 30177-PS HEAD- 
QUARTERS BUILDING, Washington, 


,1977 SURPLUS Army, Navy store 


FASCINATING LOW COST BOOKS 

ASTROLOGY. Bridge, Poker. Chess, 
Cooking. Health. Hobbies, Horse Rac- 
ing, Occult, Self Improvement, Sports, 
Pets, Horses, How to's. Send for free 
brochures. THE CAMPBELLS, 3400 
Palos Verdes Drive North. P.O. Box 
$21PS, Palos Verdes Estates, CA 


THE No Nonsense Formula For Ca- 
reer Success. A personal approach. 
$2.00. Publications, P.O. Box 
639. Carrollton, TX 75006. 


FIX CLOCKS, WATCHES 


FOR FUN & PROFIT! Fascinating 

new Handbook by master craftsm 
H, Harris gives you the know! 

‚ Sige SET Ted watehmakers 


OVER 200 ILLUSTRA- 
TIONS show how to 
i ds, di 


E 


STRUCTIONS COVER every popular wate 
and clock, chimes, | grandfathers, | cuck 


everyday alarm and ks. Шатин 
tells you where to buy parts . . . where to 
send "overflow" work for repairs at whole- 


з business expandat 
T o 
deris timoplena. re the, HANDBI 
OF WATCH AND CLOCK REPAIRS. Iishi 
ly $6.05 plus 606 handling, on 10-day 


Sol Ruvel 3037 N Clank, Dept "CMERSON BOOK Dept. 593C 
uvel į Clark, Dept. EMERSON BOOKS, Inc. 
IRT We боз Buchanan, New York 10511. 
JEEPS — 852.80) CARS 


$31.50! — 200.000 ITEMS! — GOV- 
RNMENT SURPLUS — MOST COM- 
PREHENSIVE DIRECTORY AVAIL- 


FREE BOOK CATALOG, Send Stamp 
to; Many Bargains, 592781, Miami, FL 


ABLE tells how, where to bu 
YOUR AREA — $2.00 — MONEY 
BACK GUARANTEE—Government In- 


formation Services, Department PS- 
1, Box 623, n Francisco, 
ZA 94080. (165 Cervante: 


MAKE MONEY buying 
irplus. Complete manual. 


Send $2. Surplus-A0, 310 Franklin, 
Boston, 02110. 
45 — BODY-BUILDING, 


SELF-DEFENSE COURSES 
, POWERFUL Muscles Fast!! Obtain 


fantastic results, Free brochures, Uni- 
Bodybuilding, Dearborn, MI 
ARMS 18 4 Inches in 90 Days or 


Refund! Revolutionary | Specialization 
Technique. $3.00 — Complete! Phe- 
noministics, Hox 281e, Gresham, OR 
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PROFITABLE 
OCCUPATIONS 
_ HOW to Make Money Writing Short 


Paragraphs. Information Free, Barrett, 
Dept; C-86-D, 6216 N. Clark, Chicago 


FREE Literature — Make Big Mon- 
Raising Fishworms and Crickets. 
Р! GA 31780. " 


FREE catalog. Repair air conditio: 
ng refrigeration. Tools, supplies, full 
nstructions, Doolin, 2016 Canton, 
Dallas, TX 75201. 


GOLD! Exciting, highly profitable 
usiness. No experience necessary. 

ETAILS. Write: ECM Systems, 
7 5th Ave. NY 10017. 


$100/DAY Possible! Buy Scrap 
zold Easy. Complete Manual, $4.00. 
jarton, 956 Springdale, Atlanta, GA 


17 BOOKS & MAGAZINES 


LARGEST SOLAR ENERGY /ENER- 
3Y CONSERVATION LCOK WARE- 
JOUSE IN AMERICA! From do-it- 
ourself to advanced. Rush $2.00 (for 

talogue) to: International Compen- 

jum, Dept. PS1, 10762 Tucker, Belts- 
ille, MD 20705. 
FANTASTIC Book Bargains! Many 
Q4, oft! Moneymaking, photograph: 
c, handicrafts. how-to titles. Request 
ree catalog! Belvedere, Box 363WF, 
few York 10011. 


25c. 


HUNDREDS Books Catalo; 
меген, 


Fleischer, 129 Walnut Street, 
MA 02149. 


CLOCK and Watch Repairing Books, 
Tools, Materials. Free catalog. North 
American, Box 77BAA, Fox River 
Grove, IL 60021. 


49 JOKES & NOVELTIES 


FREE! World's Leading Novelt; ct 
alog. 1600 Funmakers, Jokes, 
Science, Sports, Hobbies. Jewelry. Pay 
chedeli Johnson-Sm! C-2, Mt. 
Clemens, MI 48043. 

NOVELTY CALCULATOR. Unique 


hand-heid unit. Guaranteed to delight. 
Send $1.50 to Young Enterprises, P.O. 
Box 847, Vancouver. WA 98660. 


50 MAGIC TRICKS 


PUZZLES, ETC. 


PE а Magician! Large Pro 
Catalog $1.00. Plus Free M: 
Magic Trick. Magic, Inc., 5080- 
coln, Chicago, IL 60625. 


PROFESSIONAL Magic. Giant Illus- 
trated Catalog 25c. Top Hat-B, Box 
1669, Evanston, IL 60204. 


WORLD'S Leading Professional Mi 
ic and Joke Catalog. Amaze, Mystify 


Friends. Huge Catalog 25e." Abraca 
dabra-SP, Rahway, NJ 070i 

HUGE! Completely New Photo- 
graphed Illustrated Magic Catalog 25c 


Moore's Magic. International, 
1405-G1, Plymouth, MI 48170. 


Box 


PROFESSIONAL Magic! Factory Di- 
rect to You. Giant Catalog 2 

(refundable 
tory. Dept, 
Boston, MA 


02111 


VENTRILOQUISM! Guaranteed In- 
struction. Scripts. Puppets. Catalog 
256. Maher, Box 420PS, Littleton, CÓ 


50 OLD Buffalo Nickels, $16.95. 
The Coin House, Liberty Bank Build- 
ing. Suite 108, St. Paul, MN 55104. 


1909VDB ONLY $1.75 With Coin 
and Coin Supply Listings. Schulthel 
ry, NY 11590. 

GRAB Bag of Coins from 25 Coun- 
tries, Only $1.00, Money Back if Not 
Delighted. Littleton Coins, Dept. DX- 
2, Littleton, NH 03561. 


FREE! Big Bargain Catalog — New 
Edition listing thousands of bargains 

including U.S. and В. М. А. stamps, 
packets, albums, accessories and sup. 


Plies. Also, fine stamps from our ap- 
Droval service which you may return 
without purchases and cancel service 


at any time. Jamestown Stamp, Dept. 
E-17-PS, Jamestown, NY 14701 


WOW! 110 All Different German: 


10c. Commemoratives, Airmails, Higi 
Values. Big catalog, bargain 
Also, fine stamps from our approval 


Service. which you may return without 
purchases and cancel service at any 
time. Jamestown Stamps, Dept. А17- 
PS. Jamestown, NY 14701. 


Master Global Albums, When You Buy 
Approvals, Bargain Service, Box 5345, 


CURIOUS New 10 lire Bumble Bee 
coin from San Marino. Europe's old- 
est and smallest state. Send only 10c. 
Mystic Stamp Company, Dept, MC-2, 
Camden, NY 1331 


COINS Bought and sold. Free list- 
ings. Mariani. 2010 Chestnut, Bald- 
win, NY 11510. 


FOUR Buffalo Nickels, Coin List 
$1.00. Economy, Box 92, Buzzard's 
Bay. MA 02532. 


BUFFALO Nickels, Five Diferent 
$1.00. Bryson, 612P White, Toledo, 
OH 43605. 


52 STAMP COLLECTING 
IMPORTANT! PLEASE NOTE! 


Mos! ol the stamp advertising below 
mentions "opprovols." This means that 
in addition to the special offer, you will 


receive stamps ON APPROVAL from which 
you may select stomps you wish, and ге- 
turn the balance along with payment for 
the ones kept. Approvals may continve to 
be sent unless you indicate you do not 
wish to purchase оту. In some cases the 
special offer is made only to approval 
buyers. 


FREE BARGAIN LISTS! U.S. stamps, 
plates. Money back Guarante 
X4455-PS1, Hollywood, FL 


BICENTENNIAL First Day Issue, 4- 


FREE duplicate exchange—2c ap- 


Belden, Box 4175, Dearborn, 
MI 48126. 


140 Different U.S. commemoratives 
with approvals $1.25. Carstamps, Box 
6101, Fort Smith, AR 72906. 


n 
pprov. 
49th, Brooklvn, 


Beautiful Nudes Collection, 
Banknotes: Summit, 1146€ 


FREE U.S. Mint Set. Approvals. 
Hildebrand, Box 5645, Redwood City, 
CA 94063. 


FREE: 32 Page United States and 
United Nations Price List. Shelron, 
Box, 910547K, North Miami, 


DIAMONDS, Triangles, 50 others 
25c. Approvals. Longhorn Stamps, Box 
16327. Lubbock, TX 79490. 


BRAZIL Mint Airmails 10c, Approv- 
als. Tiffany, Box 835P, Altamonte 
Springs, FL’ 32701. 


300 DIFFERENT Worldwide, Plus 
Approvals. $1.00. Ties, AGU. Thorn- 


vit 


U.S. eT 50 different 25c 
with beautiful world-wide approvals. 
Stamp Center, Kennebunk, ME 04043 


“INVERTED | ERROR"—Hammar- 
skjold, 15c with Approvals. Belmont 
tamps, Washington, DC 20015. 


VATICAN 


Set. 
Barricks, Box 


Stamps between 


100 OLD U.S. 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield. ОН 44907. 


PENNY Approvals! Regardless Cat- 
alogue! Kloster, 4164—52nd St., San 
Diego. СА 02105. 


500 DIFFERENT Stamps for $1.75. 
Smith. 508B Brooks, College Station, 
TX 71840. 

100 FASCINATING Turkey Stam) 


(all different) only 25c. Adults only. 
Goliath Co., Dept. Y-2, Bethlehem, 


NH 03574. 

25 CHOICE U.S., 25c With U. 
Approvals. American, Р.О. Box 123, 
Batavia, IL 60510. 


VATICAN Mint Set 10c. Discount 
Approvals. Brown, Box 295, Oshtemo, 
MI 49077. 


QEREE Mint U.S. with worldwide 
provi Stamps Unlimited, Box 
2295. Kalamazoo, MI 49003. 


U.N. 10 DIFFERENT mint 25c! Ap- 
provals. Gordon Davison, Hillsboro, 
NH 0324. 


50 ARGENTINA — Different 10c. 
Approvals. Gobestamps, Бох 690, 
Saco, ME 04072. 


TEN nudes: 20c. Bargain lists. 
tamp Farm, LS3, Oxford, WI 53952. 


Rush 13c, CLS, 
ille. MD 21767. 


FREE, 25 U. 
Box 336, M 


$2.00 PACKET given approval buy- 
ота, Gaines, Box 788. Mattoon, IL 
61938. 


WORLD WAR TWO! 35 wartime and 
postwar stamps picturing tanks, bomb- 
ers, submarines, Hitler, Churchill, Sta- 
lin, etc. South African miniatures. Free 
French issue, FDR memorial, many 
more — all ‘genuine postage ‘stamps 
from Germany, Italy, Russia, Chini 
etc. Only 10c to introduce Harris 
provals: exciting stamps to examine 
free, buy any or none, return balance. 
cancel service anytime. Free 40-pagc 
catalog. Send 10c today! Harris, R-47. 
Boston, MA 02117. 


50 SPORTS PICTORIALS — 35c. 
Approvals, Arbour, 3727 Downey Dale, 
Randallstown, MD 21133. 


FREE! 300 All Different Giant 
Stamp Collection of colorful valuable 
Postage stamps from Africa - Europe 
= Asia - British Empire - Worth 
$10.00-$12.00 catalogue. Money-sav- 
ing Booklet АП yours as a Get-Ac- 
quainted Gift. Adults Only. Other fine 
stamps enclosed for your inspection. 
Inc. PSI, White Plains. 


Covers on Approval. 
Dolores, Box 96PS, Coopersburg, PA 
18036. 


,TWO! Different Magic Catalogs 25c. 
Miami Magic, 9734 Bird Road, Miami, 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco, 94123. 


FREE Trick and Catalog 
Magic & Fun, Box 
York, NY 10017. 


— 25с. 
1936SP, New 


50 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, 
Вох 3592. Mansfield, ОН 44907. 


100 BRITISH EMPIRE 10c with ap- 
provals. Gibson, Box 34A, Lansdowne, 
PA 1905 


OLDER U.S. 
lates, on 

eginning 
able, worthwhile, gratifying, 
town, Dept, 188S, Lowell, Mi 49331. 


FREE Worldwide Packet, Penny Ap- 
provals, Froelich, Вох 412B, Morton 
Grove. IL 6005: 


50 YEARS Old, fifteen different 
United States, over fifty years old — 


25c with approvals, Jaxon, Box Ci 
New Rochelle, NY 10804. 


“STAMPS 2c each Mounted Scott 
order. Smitty. Box 5826, Ft. Lauder- 
Wale. FL 33310. 


GERMANY — $2.00 catalog val- 
wes for 25c Approvals. Stamphai 
Box 533, Salisbury, MA 01950. - 


SEND only 25c for collection 55 
Different U. Includes old 
D high value, 

rmails plus hard to get $1.00 stamp. 
Offer to adults only. Send 25c to: 
Goliath Co., Dept. W-2, Bethlehem, NH 


LEARN MORE from stamp collect- 
ing. Read "National Stamp News." $5 
per year, "National Stamp New: 
Drawer Y. Sullivan's Island, SC 29482, 


GRAB bag of Over 100 Unassorted 
ontains new issues, Asia, 
Africa, etc. All for only 
Littleton Stamps, Dept. EX- 


unused, plus 
io advance 


10c. 
Littleton, NH 03561. 


SEND Only 10c for Nice Collection 
of U.S. Stamps including $5.00 issue 
and scarce mint Sipex Souvenir Sheet. 
Attractive price lists of other beauti- 
ful stamps and collectors supplies also 
included. Mystic Stamps, Dept. SS-2, 
Camden, NY 13316. 
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COLORFUL COLLECTION 11 
different from Around the world — 
Receive stamps picturing Beautiful An- 
telope, Art by the Masters, Napoleon 
Crossing Alps, Pelicans and Sparrows, 
and Boats Galore, Fish, Fruit, and 
Many more. Yours to introduce exci 
ing approvals. Buy all, some or none. 
Return unpurchased Without obliga- 
tion, Send 25c for handling. Two Vets, 
Dept. 17P, 45 Milton Street, Fairfield; 
CT 06430. 


FREE!!! Beautiful Stamps, Gold. Sil- 
ver, others. Approvels. Delor, 21127 
Fleetwood, Harper Woods, MI 48225. 


АМ Unusual U.S Approval service. 
Sherman, Box 15355P. Philadelphia, 
PA 19111. 


50 DIFFERENT Uruguay. 25c. Ap- 
provals; Anish, 22 Quinley, Waterford, 


207 DIFFERENT Triangles, sports. 

foplenis, ete, Value $7.00 =. Ошу 

Approvals. Free catalog and cou- 

pon worth $1.00. Jayto Stamps, Dept. 
175-5. East Syracuse, NY 13057. 


U.S, CANADA Price List. 140 Pages 
700 Illustrations, Stamp Identifica- 
tion 25c, Thom, Box 17021, Minne- 
apolis, MN 55417. 


U.S, 100 DIFFERENT 10c, approv- 
s. Stamps, Box 3855, Midlothian, 
^ 23113. 


OWN Exotic 100 Different! 10c! 
rovals, Stump, 212818, Rosedale, 
11422. 


FREE collection! When purchasing 
worldwide grab bags $2.00. Weaver, 


11011 S.E. 51st, Milwaukie, Oregon 
91222. 
2 NUDE Sets Plus 100 Others 35c. 
Coleman, 411 thorne, 
MO 64089. 


FREE — Police/Security — Inves- 
tigative schematics and equipment 
listings. Quimtronix, Box 548-PS, Se- 
WA 98111. 


айе, 


TELEPHONES — RECONDITIONED 
$18, Two $30, Teletrontx, 4900 Cham- 
ne, Richmond, VA 23227. 


56 RECORDS, TAPES, etc. 


OLDIES—45 RPM Original hits. 
Catalog 50c. C&S Record Sales, Box 
197. Wampsville, NY 13163, 


OLD Radio Shows! Thousands Avail- 
able! Catalogue $1.00. Box 9032-R, 
Wyoming, MI 49509. 


RECORDS — TAPES! Discounts to 
73%; all labels; no purchase obliga- 
tions: newsletter; discount dividend 
certifica! 100% guarantees. Free 
details, Discount Music Club, 650 
Main St., Dept. 4-0177, New Rochelle, 
NY 10801. 


OLD Radio Programs on cassette 
tapes. Catalogue Free! Radio, Box 


9246B, St. Louis, MO 63117. 
57 MUSICAL 
INSTRUMENTS 


UP To 60% Discount Name Brand 
Instruments. Catalog Freeport Music. 
114C Mahan St. W. Babylon, NY 

j4. 


LEARN, Banjo-5 String Blue 
Easy Free Details, Blaylock, 


SeA, Marietta, GA 30060. 


99 DIFFERENT Worldwide — 25с. 
Approvals. Solway-PS, B26346, Hous- 
ton, TX 77207. 


ORGANS — PA SYSTEMS 
ELECTRONIC Pianos—String Syn- 
thesizers — Speakers — Guitar — 


CANADA Olympics, Mint, Only 250, 
Approvs ‘Valois. Vi- 
Mant Quebec. Canada HTM LAS. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


36c TUBES, Radio & TV! Free Col- 
Cornell. 4217S University, 


HEAR POLICE/FIRE DISPATCH- 
ERS! Catalog Shows Receivers. "Соп- 
fidential Channel" Directories! Send 
Postage Stamp. Communications, Box 
56-PS, Comi NY 11725. 


QGOYERNMENT, surplu 
ers illustrated 
Moshna, Nahant, MA 01908. 


lectronic Sound Rota. 


Send one dollar (refundable 
with first purchase) to WERSI Elec- 
tronics, Dept. C., Box 5318, Lancaster, 
PA 17601. У 


WHOLESALE Musical Instruments. 
Free Catalog. Allied, 573 Rt 17, Par- 
amus, NJ 07652. 


ACCORDIONS - Famous Makes. 32 
Models. Importer-To-You Prices! Save 
оп Cordovox and Button Models. Home 
Trial. Terms, Trade-Ins. Free Catalog. 
Accordion Corporation, Dept. Р, 5535 
Belmont, Chicago 60641 


Orga; 
$100" irefun 
97, Vestal 8, NY 13850. 


CB'S Police Scanners, Crystals, 


Frequency Books, Lowest Prices. Box 
19224, Denver CO 80219. 
FREE Educational Electronics Cata- 


log. EduKits Workshop, Department 
160A, Hewlett, NY 11557. 


BUILD YOUR OWN TV CAMERA! 
“ideal for home & business" 


- 


ATV Research 


DIAL 402-987 3771 oder 


1305 BROADWAY st м. 
DAKOTA CITY NEBR 63731 


Way Radios and scanners. 
50c. Scanner crystals or 
$3.50, ten for $32.00. 

Box 23174, Milwaukee, Wi 


MACO Pride D&A Linear Amplifiers 
Catalog. Electronics, 9420 Trumbull, 
Chicago, 60642. 


54A CB RADIO 

CB'ERS — your handle-Call letters 
engraved metal-plas'ic, 33 color com- 
binations. Free information — Club, 
discounts. Buckingham (PS), Box 
1232, La Mesa, СА 92041. 
55 ELECTRONICS, 


STEREO, HI-FI 


SLEEP — Learninj 
tapes, timers, compl 
alog free. Sira, Box 
WA 98501. 


SAVE 50% Build Your Own Speak- 
er Systems, Write: McGee Radio Elec- 

ics, 1901 McGee Street, Kansas 
Uy. Мо 61108. 


Kits — endtess 
Cat- 


162 | POPULAR SCIENCE 


NEW PLAYER PIANO ROLLS. Free 
catalog. Dupree, 2940DS Grace, Costa 
Mesa, CA 92626. 


GUITAR. Banjo, Violin. Mandolin 
making materials, ‘accessories, books, 
piano tuning, „Catalog 25c. Guitar 
enter, Box 15444, Tulsa, OK 74112. 


INTERNATIONAL catalog valuable 

to, makers, repairers string inst 
Biggest variety parts, 

all rted woods, bow: 


acces- 
ts, 


this ad for catalog, pri 
list, We'll include certificate ‘worth 
$1.25 credit on your first order of 
at least $10. International Violin Com- 
pany, Dept. EN, 4026 W. Belvedere 
Ave, Baltimore, MD 21215. 


5c an 


60 BUSINESS 


OPPORTUNITIES 


BIG redworms, Live delivery guar- 
anteed. Competitive prices. Buy back 
Contract. Free information, Ріпеу- 
woods Worm Gardens, Box 2784-PS, 
Longview, TX 75601. 

SAVE! $2.00 forwards your name 
to every business opportunities „ad 
in current issue. Knight. P. O. Box 
Tasi-PS. Springfield. OH 45501. 


SECRETS! Mail Order Success. In- 
ternationally famous expert reves 
how to make home business fortune: 
Beginners: С‹ 
ey By Mail. 
ing, profitable 
EC-691, Woodlan 


HOME Business. Make Plastic Sig: 
Big, Profits. Universal, Lenora, 
А 


START Your Own Correspondence 
School — Career Guidance, Box 2046, 
Covina, CA 91722. 


GOOD Profits from inexpensive 
classified advertising: $200. weekly 
ble. Complete instructions — 
$1.00. William's, Box 765P, Silver 
Spring, MD 20901. 


EARN FINDERS FEES. Split money 
commissions with financiers. Details. 
Milligan Trust, 565-PS Mohawk, Boul- 
der, CO 80303. 


FIRST TIME OFFERED 
ON A NATION WIDE BASIS 
You can start a unique $25,000 to $50,000 
per year business for under a hundred dol- 
lars. No equipment to buy, no inventory to 
maintain, no franchise fees. Can even be 
run from your home. No special education 
or training needed. This is NOT A GET 
RICH QUICK SCHEME. Everything is based 
on ‘facts’ and years of sound business ex- 
perience. For details enclose 35€ to cover 
postage and handling to: 
G.C.S. Incorporated 
900 U.S. Hwy. #1, Dept. Mkt.-12 
Lake Park, Florida 33403 

Not recommended for Florida residents. 


NEW Luxury Car Without Cost! 
Details. Codex-B, Box 6073, Toled 
OH 43614. 


MAKE $92.00 FROM Square Fc 
Plywood. (Jigsaw ог Bandsaw neci 
serv). (Proof), details 25c. (Refun: 
able), Woodarts, Bridgewater, М 


SELL Books By Mail — writ 
Fletcher, 906 Lindale, Richardson, 
15080. 


1000% PROF:T Bronzing Bal 
Shoes. Free Literature. Nbc-PS, 
1904, Sebring, FL 33810. 


$231.00 EXTRA Weekly Playi 
Maii Order "Money Game!" Details 
Business, 2205-K Robinhood, Alban; 
GA 31707. 


PIANO Tuning Learned Quickly 
ome! Musical Knowledge Unnece: 
ary. Free Information. Empire Schoo] 
Box 450327, Miami 33145. 


FREE Facts, Millionaire Secret 


Plans. Turner, Box 16993P, Irvi 
CA 92113. 


SHOULD YOU PATENT 
YOUR INVENTION? 


How Do You Get A 
Frank Opinion On Its 
Protectability? 

For FREE U.S. Government-prt 
pared reliable information to in| 
ventors on where to seek qualifit 
advice on invention protection anc 
Revsicpment also the names о 
REGISTERED patent attorneys ап! 
agents in your locality, write: 


American Patent Law Association. 


um, Maryland 21093. 


EARN $25 each sale — $100 day 

1 See TV lying in bed, on 
couch, with the Happy Looker! Every 
home . . TV-Department/Variety store 
а buyer! Free exciting details. Optic 
Research, Box 1596EM, Crystal Kiv- 
er. FL 32629. 


AMAZINGLY Profitable Im 
Export Opportunity! Start at hom 

ast, по Stock, Investment or travel 
Complete confidential plans; $1 50. 

now. Phillip Harris, 3847 12th 
С. So.. Birmingham. Аһ 35222. 


POSSIBLE $1,000 Monthly. Work 
One Hour Daily, "Guaranteed." Write: 
Unicorn, PS1, 7350 Nugget, Colorado 
Springs, CO 80911. 


ELECTRONIC 
ASSEMBLY BUSINESS 


Start home, spare time. Investment, knowledge or 
experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
professionals. Unusual business opportunity. 
FREE: Complete illustrated literature 
BARTA, Box 248MM 
Wainut Creek, Calif, 94597 


LEARN To Play Piano, Organ or 
Guitar The Easy Professional Way. 
Professional Music, Box 86A, Brook- 


LEARN PORCELAIN REPAIR. Lu- 
crative Business. Guarded Technique. 
Offered For First Time. Write: Curtis, 


field, CT 06804. Р.О. Box 121, Torrance, CA 90507. 
ELECTRIFY Player Pianos, Pump BUMPER Sticker Printing Device. 
Organs quickly, inexpensively with Lee Free Details. Bumper, РОВ 22791 
Silent Suction units. Write Lee Music, (LLC). Tampa, FL 33622. 
525A Venezia Ave., Venice, CA 90291. 
MAKE, Sell, Bricks! Free Detall 
30% TO 60%Discount! Any той. Xcobrics. 5715 N. Mozart, Chicago, 
gu Guitar, Amp Drum Banjo, Dobro! ib 60659. 
Tee Catalog! Warehouse, PS-21, Box 
11449, Ft. Worth, TX 7610: S-T-R-E-T-C-H 
58 . SONG WRITERS gru ed 
into Profit 
POEMS, Songs Wanted. Recordini 
Publishing Guaranteed. Royalties, Ra: Contact: STEVE JACKSON 
release. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. STRETCH A BOTTLE® 
м.РОЕМЗ wanted for songs. Nashville Sait Lake City, UT 84117 
usie. luctions. -M. 5 : 
Nashville. TN 37204, 205 Phone: (801) 277-5896 
FREE information — Make big pro- 
fits in mailorder. NALA, Box 898-5, 
59 IMPORT-EXPORT Datuth, (GA 30186: 


IMPORT-Export. Details Free. The 
Byrd House, Box 5090-C, Florence, SC 


BECOME Our Mail Order Distributor 
with $150 investment, Free Brochure. 
Audit Controls, 50 Prookside Avenue, 
Fair Lawn, Nj 07410. 


SYNTHETIC lubricants, dealer 
wanted, unlimited earnings. Ralpi 
Worm, ` Ams/oll dealer, Foley, E: 


SELL SENSATIONAL | LOW-COS' 
BURGLAR ALARM. Lightning Sel 
Exceptional Margin. Samples for Trial 
Northwest Electric, Ave. 678, Mitchell 
SD 57301, 


MANUFACTURER Needs Man to As 
semble our product and be local agent 
Will train to fill five-figure incom: 
vacancies, Must be trustworthy in han 
dling company funds. $2.00 for print 
ing and postage brings illustrat t 
alog and complete details. S. 
Manufacturers, 1419 West Dolore 
Street, Wilmington. CA 90744. 


RECEIVE thousands of letters eac 
containing $1.00. Plan, plus six for 
mulas—Rush $2.00, Living, Box 412 
Bronx, NY 10458. 


FREE SHOES 
RETAIL VALUE OVER $3 


Ill show you how you 
сап earn free shoes or boots for yoursel! 
PLUS up to $200 a month in extra in- 
come. Show friends and neighbors how 
they’ can save $15 to S20 а pair or 
high quality shoes or boots. Sel ur 
free. Write: Gordon King, Hanover 

Inc. Dept. 1880, Hanover, Р! 


MAILORDER Publisher wants deal 
tanding instruction book 
Wonderful dropshi 
position free. Nell Н. Tasker, Shamo 
kin, PA 17872 


BORING... Low Paying Job? Yo 
may have the Basic Skills to becom 
a. COMPUTER PROGRAMMER о 
TECHNICIAN. Earn $15.000— $20, 00i 
а Year After Only 6 Month Training 
Send $2.00 for Self-Evaluating Tesi 
Data Center, Dept. 100, 272 Aspin 
Ш. Troy, MI 48098. 


IMPORT-Export opportunity, prof 
itable worldwide mailorder bus! 
from home, without capital or 
abroad. We ship plan for no гів 
amination. Experience unnecessary 
Free report. Mellinger. Dept. E2691 
Woodland Hills, CA 91367. 


Take, catalog Orders, We агора 
1001 Pest selling specialty ucts 
Lowest below wholesale prices 
mediate delivery, Spectacular hom 
business opportunity. Free Book, SMC 
6061 De Soto Ave., Dept. 28-45 
Woodland Hills. СА 91365. 


Ti $10 to $20 in an hr! 
AMAZING VINYL REPAIR 


Ў Big fast money with VIP Vinyl 
Repair. Unlimited customers, re- 
peat business, car shops, res- 


urants, motels. Easy, quick. Big profits. 
мо small $20 jobs а day earn you $1,000 
month. Sensational details FREE BY 
Big money-maker! It's hot! 

ntrose, Chicago, 111. 60618 


FREE Literature — Make Big Mon- 
ey Raising Fishworms and Crickets: 
Carter Farm, Plains. GA 31780. 


FREE "1001 ODDS"! $10,000— 
$100,000 actually made at home by 
Oddballs! You'll never get over it! 
— PUBLICO, Carlsbad, CA 92008. 


START Your Own Business! Unique 
Course! Easy steps Explained — Stull 
Company. Box 5470-PS, Clevel 
OH 44101 


570 TO $200 Weekly-Home. Spare 
Time Simplified Mall Bookkeeping. Im- 
mediate Income. Easy. Auditax, Box 
347417, Los Angeles, CA 90034. 


IMPORTS. Exports, Confidential re- 
port $15.00 per year, Hentzell 719 
Ft, Stockton Dr, San Diego, CA 


SOLAR worldwide sales, wanted. 
Manual, specifications, $3.00. Walter 
Barrett, RD2, Woonsocket, Ri 02895. 


NO Investment, Custom Made Clear 
Inflatable WINDEAGS. Effective Win- 
dow Insulation, Box 222, Millersville, 
MD 21108. 


$200.00 DAILY. Guaranteed Re- 
sults, Samples, Information, $6.00 — 
refundable, Graphic-Art, Route One, 
Box 95, Rapid City, SD 57701 


$193.00 WEEKLY, GUARANTEED! 
Your Home, One hour daily. Free de- 
ails — Professional, Box 24543-K, 
Saint Louis, MO 63141. 


MANUFACTURER Of Original 
calendars, greetin; 
ary needs POEM. fresh 
Those chosen will be offered a com- 
mission and guaranteed agreement. 
Others will be returned. Send poems 
lus $3.00 for handling and review 
io A.P.G. Corporation, Publishing 
Dept. 135, Broadway, Valley Stream, 
NY 11580, 


art 


YOUR Name Placed with 1000 Job- 
bers, Importers, Mailers, $1.00 our 
Mailings for Year. Dixiemailers, King, 
NC 27021 


LEARN PROFESSIONAL 


UPHOLSTERY 


AT HOME! SPARE OR FULL TIME... 


MEN & WOMEN ALL 
AGES! Send tor tree book on 
rning to reupholster chairs, 
jans, footstools, all furniture for 
BIG MONEY in spare or full time. 
No experience needed, no age ог 
lucational limits. We show you how and 
rovide EVERYTHING needed to start: (1) Home 
aining covering all phases. (2) all tools and 6 big 
iriture kits for practice. (3)... all supplies, frames 
nd materials to build $300 worth of furniture, yours 
keep or sell. Write for big free upholstery career 
ook. No obligation, no salesman will call. Veteran 
pproved. MODERN UPHOLSTERY INSTITUTE. 
1205 W.Barkley,Box 16,DNH, Orang2,CA 92669 


I MADE $40,000.00 Year by Mail- 
Order! Helped others make money! 
Free Proof! Torrey, Box 318FF, Ypsi- 
lanti, MI 48197. 

PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Tel- 
fer Drive, Morgan Hill, CA 95037. 


PLASTERCRAFT Profitable 
Home Business, Over 1,000 molds 
available, Details: Lynnette. 6251R 
Mentor Park, Mentor, OH 44060. 
HAVE Own Business. World's Larg- 
est wholesalers. American, foreign. 
Rock bottom prices, Self or resale. 
Free details. International Buyers, Box 
16386-PS2, Portland, OR 97233. 


HUGE Profits - 3 second demon- 
strations sell new fire extinguisher. 
Norwich Chemical, Norwich, CT 06374. 


BE Your own boss! 1001 fast, easy 
ways to make money! Free! "Rush 


name, address, zip, Money Making 
13263-E Ventura Bivd., Studio City. 
CA 91604. 


$300 - $700 MONTHLY, Raise Rab- 
bits. Laboratory Animals for us. We 
supply Equipment, Breeders. Instruc- 
tions. Financing “Arrangements. De- 
tails — 25c. Laboratory Animals, Inc. 
PS, Countyline Road, Pentwater, Mi 
49249. 


$500 WEEKLY — More — Easy! 
Earn $20 - $30 in Spare Time! Earn 
big in Invisible Vinyl Repair Busi- 
ness! Dealers /Specialists Needed! Re- 
pair. Refinish, Recolor Home/Office 
Furniture in Restaurants, Hotels /Mo- 
tels, Cars. Start earning in 48 hours! 
Frec sample Kit/Literature. СТР. 
Box 20213. 6156SM-Mission Gorge 


HOW To Raise $100.00 to $1,000. 


000.00! Write Capitai-PS, Dawson- 
il'e, GA 30534. 


EARN $60.00 Daily Manufacturing 
Concrete Fence Posts. Practically no 
investment. Send Stamped-addressed 
envelope. American, Excelsior Springs. 
MO 64024. 


INSTALL Burglar Alarms Without 
Previous Experience or Costly Equip- 
ment. Biz Profit. Free Details. kaso, 
Dept. E2691, Woodland Hills, CA 
91367. 


MAILORDER — Nationally known 
millionaire will teach you personally. 
Write for informative book, gift cata- 
log. and complete details. EVERY 
THING FREE! No obligation, Mail Or- 
der Associates, Dept. 551, Montvale, 
NJ 0764 


SELL Books! Complete „Mailorder 
Plan. VIKARI'S, Box 1312PS, Salt 
Lake City, UT 84110. 


MAILORDER — Establish Own Bus- 
iness. Everything Svpplied — Cata- 
logs, Ads Mailing Lists, Merchandise 
Drop-shipped. Gif-Guide, 5818 Ven- 
ice, Dept. 625, Los Angeles 90019. 


200,000 PROFIT yearly (commodi- 
ties). Free Proof. Adco 1345D 52, 
NY 11219. 


HOW TO WRITE MONEYMAKING 
Booklets, Folios, Copyrighted under 
your name. Free details, MOIC, Fort 
Anne, NY 12827. 


$200.00 DAY POSSIBLE. MUST 
KNOW ELECTRONICS. PRELIMINAR- 
IES $2.00. BOX 809, BOYNTON 
BEACH, FL 33435. 


$175.00 WEEKLY Correcting Pu- 
pils’ Lessons! Samples, $1.00! Cas- 
tle's, 507-SL Fifth, NY 10017 


FREE DETAILS, "999 SUCCESS. 
FUL. LITTLE-KNOWN BUSINESSES" 
WORK HOME. McClease, 1285 Boule- 
vard, New Haven, CT 06511. 


EECOME "Mortgage Broker.” Lu- 
crative! Capital Sources, Box 640099- 
PS-1, Uleta, FL 33164. 


HOW TO GET RICH WITH 
LITTLE KNOWN ENTERPRISES 
THAT RAKE IN THE MONEY! 

1 have made Millions with little 
known enterprises that have made 
me wealthy. Let me send you ту 
FREE BOOK — '2100 Unique Ways 
To Make Money.’ Write. Success-6, 
Box40614 Detroit. Mich 48240 


FREE Secret Book "2042 Unique, 
Proven Enterprises." Fabulous "Lit- 
tle Knowns." Work Home! Haylings, 
Carlsbad, СА 92008, 

RAISE Earthworms for Us. Baker 
Enterprises, Box 173, Sparta, OH 
43350. 


IVE TAKEN THE "GAMBLE 
OUr OF AMERICA З LEADING 
SPORT AND TURNED IT INTO. 
ыс MONEY CAREER" 


t FOR YOUR FREE COPY 
429 Dept мо? 


W. W. YOUNG & СО cr osaic KING. 


HOW TO MAKE $2,000 WEEKLY 
AT home using other people's money. 
Guaranteed, Free details. Richlieu Re. 
ports, Box 25357, Dept. Dl, Hous. 
ton, TX 77005. 


HOW easiest mailorder business nets 
$40,000 — yearly, Free proof. Send 
Stamped envelope: Thompson. Box 
761-N, National City, CA 92050. 


MAILORDER Dealers Wanted. Sell 
our copyrighted "How-to-Win" books! 
R&D, Box 644-JDA, Des Moines, TA 


61 МОМЕҮМАКІМС 


OPPORTUNITIES 


HOW to Make Money Writing Short 
Paragraphs. Intormation Free, Barrett, 
Dept С-86-у. 6216 N. Clark, Chicago 


FREE Learn dozens of easy ways to 
make money full or part time. Write 
for Free 5-Month stbscription, Sales 
man's Opportunity, Magazine, Dept. 
710, 1460 Hancock Center, Chicago 


60611 
MAKE Big money at home with lim- 
ited funds, Complete Mailorder course, 


$3.95. Hood, 40 Stuart Ave, Dracut, 
MA 01826. 


$32 HOUR possible, 
Earn $2.000 monthly asy! 1000's 
of prospects in your area need vinyl 
repair, refinishing, recoloring for home 
office furniture, autos/busses, hotels 
motels, restaurants, cafes. Immedi- 
ate earnings. Free ‘opportunity kit/ 
details. Special-T, 7360PM - Varna, 
No. Hollywood, CA 91605. 


ABANDONED INDUSTRIAL SILVER 
YOURS For Taking. Easy $24,000 
Yearly! Free Information, Silverman, 
H-12, Box 548, Woodville, TX 75979. 


PHOTOSTAMP Agents Wanted! 
Make Big Money from Home Mailor- 
der. Free Samples & Informatio 
Postermatic-C8, East Providence, RI 


MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c. Voltz-PS, 
Ypsilanti, MI 48197. 


MAILORDER Professional Reveals 
Secret Plan to High Profit Home Busi 
ness, Request Free Report Today! Vai 
ue House, Box 363NK, New York 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
is tax service. No bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. National Tax 
Training School, Monsey, 1AH, N.Y. 10952 


spare time! 


$5000— $15,000 Yearly 
4.000 clients. Sell photos 15 or more 
times. Guaranteed. Detail 13¢ 
stamp. Pictureprofits. 
Middle Island, NY 11 


FREE information. Make Big mon- 
ey, LCA Gift World Co., 5251 Auburn 
Drive, San Diego, CA 92105. 


INVENTION WANTED 


MOSQUITO CONTROL. Major corporation (For- 
tune 100) seeking new consumer product for 
clearing or repelling mosquitos from patio, 
роо! and backyard areas. (DO NOT SEND 
IDEA TO US NOW.) If interested, please 
send your name and address and you will 
ceive information оп how to properly submit 
your idea or invention, Write: Invention, 
Р.0. Box 2160, Meriden, CT 06450 


BIG money in your own home busi- 
ness. New System cuts carpet clean- 
ing time in half. Free Details. Arm- 
strong. Dox 412, Sturgeon Bay, WI 


EXTRA $$ Weekly! Mailorder li- 
brary complete, Free details, Echo M3, 
Box 402, Magnolia, TX 77355. 


RS ч 


AND MAKE $100.00 OR MORE PER DAY 

ding sign kit manufacturer shows you how easy 
Lo promote эла seli the remarkabie Luma Gio 
Changeable. message window iv 3 sales 
per day nets you $135 00 and every store in town 
ыр, Send tor FREE MONEY MAKING 
information io. The Holes Webway Со. Dept. P 
PO. Box 1513, St Cloud, MN 96301 ^ Pe PS 


WATCH REPAIRING. For Cash In- 
come or Hobby. Free Sample Home 
Study Lesson. Chicago School of 
Watchmaking, WOA. Fox River Grove, 
IL 60021. 


YOU Can Earn $1,000 Or More In 
Just Four Weeks From Now a Simple 
Easy To follow Proven Mailorder 
Method. Send $1 Refundable To David 
E. Carter, 1133 Broadway, New York, 
NY 10010. 


FREE “1001 ODDS"! $10.000 — 
$100.000 actually made at home b: 
never get over i! 

risbad, CA 92008. 


TURN $10.00 Into $1,000's Even 
During A depression! Free Details. 
S&D. Box 14969PS, Phoenix, AZ 
85063. 


EARN money, making beautiful 
wooden toys from standard size wood 
and simple tools. 50c for detailed in- 
formation. Refundable! Design Group. 
Box 1052, New York, NY 10019. 


MAKE Extra Money. New booklet 
shows you how to make money in 
yovr spare time. $1.50. David Bur- 
bank, "Dept PS-1", 910 Натр- 
stead Ave. Richmond, VA 23226. 


$2.00 WILL send your name to ev- 
ery moneymaking opportunities ad in 
this issue. B.L.E., Вох 101, Menomo- 
nie, WI 54151. 


FREE _ Moneybook! “Millionaires 
Success Secrets." Learn how to gain 
wealth and success! West's, Dept. 
C1817, 8527 Georgetown Pike, Mc- 
Lean, VA 22101. 


1 YOU BRODY PLAYING, YOU LL LOVE IT NOW! 
HIGHLY SUCCESSFUL PLAYER REVEALS HER 
SECRET. NO PADS. PENCILS OR NONSENSE. 
BE YOUR OWN BOSS AND LIVE IN STYLE 
AVAILABLE FOR А LIMTED TIME SO WRITE 
TODAY TO. 


Ж WADSWORTH Ж 
Besch. Fia. 32015 


$500. WEEKLY with "Mailorder's 
Most Dynamic Program". Write: Howie 
& Co. Box 420-C, Redcliff, Alta.. 
Canada TOJ 2PO. 


LEARN The seciets of repairing 
junk batteries "Fabulous Profits" at 
home, Apex Engineering, 3100 Ramo- 
na, Atascadero, CA 93422. 


Ply- 
10 So. 


$200.00 PROFIT. Sheet 1а” 
wood, Details 50c, Novelties, 6 
24th, Elwood, IN 46036, 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Exceptional Mar- 
gin, Samples for Trial. Northwest Elec- 
tric, Ave, 690, Mitchell, SD 57301. 


BOOKWORLD Books to show you 
the way to new opportunities, securi- 
ties, financial independence,’ luxury, 
even wealth! Send $1.50 for complete 
catalog. Crusader Enterprises, P.O, Box 
23, Zeeland, MI 49464. 


COLLECT STAMPS FOR PROFIT! 
How to start, where to sell. Complete 
guide to America's most popular hobby. 
Send $1.50. Snowhill's, PS-1 Dept. B, 
Christmas, FL 32709. 


FREE Secret Book ‘2042 Unique, 
Proven Enterprises," Fabulous "Lit- 
tle Кпоп." Work Home! Haylings, 
Carlsbad, CÀ 92008. 


EARN A STEADY INCOME 
1 SHARPEN 


CIRCULAR SAWS 


Professional circular 
saw sharpenersharp- 
ens saws 5^ to 60”, 
Tip, cross-cut, com- 
bination, dado, Easy 
to operate—aceurate 
—fast—safe. Bevels 
45°, Joints, gums. 

You can profit from this 

machine. 

‘Thousands of Circular 

saws need sharpening’ 

every month. 


Write for details 
BURR MANUFACTURING CO. 
8931 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 


62 EMPLOYMENT 


INFORMATION 
EMPLOYMENT 


Skilled, Unskilled, Eq 
Director; 


Information, Department 411. 422 
Washington Building, Washington, DC 
20005. 

AUSTRALIA 
WANT YOU! 50.000 Jobs! Paid Trans- 
portation! Latest information and 
Forms. $1.00. Austco. Box 3623F, 
Long teach, CA 90803. 


NEW ZEALAND 


JANUARY 1977 | 163 


OVERSEAS JOBS — NOW HIRING. 
103 Countries, АП Occupations, High 
Free Transportation, Tax Pene- 
Latest Computerized Reports— 
$2.00. TRANSWORLD, International 
Airport, Box 90802F, Los Angeles, СА 
90009. 

OVERSEAS EMPLOYMENT — Now 
Available Worldwide! All Occupations! 
$12,000— $60,000 + Free Transpor- 
tation! Latest Printouts $2.00. Job- 
world, 6311-PS Yucca, Los Angeles, 
СА 90028. 


OVERSEAS Employment . . . $10,- 
000 - $50,000+. Free Information! 
Employment _ International, Box 
29217-FA, Indianapolis, IN 46229. 


WORK Overseas. Australis 
South America, Europe, etc. 
tion, Sales, Engineers, Clerical, 
$8,000 to 
For employment 
Overseas Employment, 
Boston, MA 02103, 


etc. 
0,000 +. Expenses paid. 
information write 


Box 1011F, 


63 SPECIAL SERVICES 


INFORMATION On 


guson Research Special 
Woodside Avenue, Woodsid 


11377. 


PLAN and Protect Your Finances. 
omputer analysis of loans/ 
‘educational /retirement 
etc. Details 25c 
S.A.S.E. DPA, P.O, Box 277 
armingdaie, NJ 07727. 


66 AGENTS WANTED 


SPARE TIME CASH. Sell Famous 
Hanover Shoes. Samples, sales kit free. 
No experience needed. No age limit. 
Big Commissions. Hanover Shoe, Dept. 
1812, Hanover, РА 17331. 


Income! 


NO Investment! Instant 
Selling Outfit Free! Take orders for 
America's Finest Shoes from Friends, 
Neighbors! Easy. Profitable. No experi- 
олсе necessary, Mason Shoes. K-268, 
Chippewa Falls, WI 54729. 


67  SALESPERSONS, 
DISTRIBUTORS WANTED 


$100,000 EXTRA a week 
Time! Show men's, woi 
Air Cushion Shoes. D: 
iy toe! Highest commi: 
for yourself. Outfit Frer 
Dept. HX-17, Minneapoli 


Bronson, 
MN 55408. 


АМ OHIO OIL COMPANY offe: 
PLENTY OF MONEY plus cash bon! 
es, fringe benefits to mature indiv 
ual in your area. Regardless of experi- 
ence, Write: V.H. Read, Pres. Ameri- 
can Lubricants Company, Box 696. 
Dayton, OH 45401. 


HERTEL exclusive reference Bible! 
Big profits! Startling 3-dimension cov- 
er! Demonstrator, supplies furnished. 
Top commissions plus extra bonu 
earnings! Free outfit. International 
Book, Dept. P. Bcx 118, Wichita. 
KS 67201 


BECOME a successful Manufactur- 
ers’ Representative. Manufacturers 
Agents Newsletter tells you which 
firms are looking for representatives. 
the firm's product line and territories 
available. For information write: Man- 
urers' Agents Newsletter, Dept. 
151A, 23573 Prospect Ave., Farming- 
ton, MI 48024. 
INSTANT CASH COMMISSIONS 
FULL or part time. Free sales kit 
features America's largest line low 
priced Business Printing, Advertising 
Specialties, Sins, Calendars and other 
ies used daily by business 
Profitable repeat orders. No 
experience. No investment. No collec- 
tions or deliveries. Write today. Na- 
tional Press, Dept. 710. North Chicago, 
TL 60064 


DISTRIBUTORS and dealers want- 


ed. Over 1000 items — large cata- 
log — $2.00 — refunded with first 
Order. Milroy Distributing, 2811-15 


E. Colfax, Denver, CO 80206. 


68 REMAILING 


SERVICES 


DISAPPEAR! Use our PALM TEACH 
address! Confidential, reliable. Hudi- 
пі, 1827-B North 'O". Lake Worth, 
FL 33460. 


POPULAR SCIENCE 


69 CONTESTS 


NEVER Won Anything? Anyone can 
win Sweepstakes! Free details. Ser- 
vices, Бох G44PFA, Des Moines, IA 
50: 


WIN Contest Cash. Contests, Re- 
search, Robinson, Box 2056. Red 
Bank, NJ 07701. 


WIN! Anyone can win the Sweep- 
stakes! FREE REPORT. Sweepstakes 
— AO, 310 Franklin, Boston, 02110. 


71 ARTS & CRAFTS 


GLASS BLOWING Kits — Make 
Glass Miniatures for Fun and Money. 
Free Details — Willis Glass, Box 3460- 
F. Ansheim, CA 92803. 


CLOCK Kit and Movements from 
$5.00. Catalog $1.00 (Refundable). 
Eicraft, РОВ 1521-AN, Huntington 
Beach, CA 92647. 


soup, MAME TIFFANY-TYPE LAMPS 


H.L. WORDEN-GRANGER, WA 
эш 


72 EDUCATION & 


INSTRUCTION 


BRITISH DEGREES, Diploma, Doc- 
torates. Obtain yours now from Lon- 
land. Commerce, Philosophy. 
Divinity. Medicine. Over 40 
subjects. Free prospectus. СоПеке Reg- 
istrar, (Dept. 109) BCM-Collegiate, 
London WC1V 6XX, England, 


ELECTRONICS DEGREE by corre- 
spondence. Free Erochure. Grantham, 
2006 Stoner, Los Angeles, CA 90025. 


L.A. PATENT LAW REVIEW COURSE 
preparation for taking and passing 
ihe March patent bar exam. 
3034, Lennox, CA 90304. 


DEGREES. 
chure, $1. 
74101, 


Thesis | Method. 
Box 3388, Tul 


COLLEGE DEGREES AT НОМЕ. 
Choice of Subjects. Easy Tuition. Free 
Information. Elysion Colleze. B.C. Box 
909, San Ysidro, CA 92173. 


PLAY ORGAN! Learn with inexpen- 
sive "professional" metnod. Write: 
Tino's Studio-PS. 4001 East Fanfol. 
Phoenix, AZ 8502. 


WATCH REPAIRING. Complete 
Home Training. Diploma Awarded. 
Free Sample Lesson. Chicago School 
of Watchmaking, WN, Fox River 


Grove. IL 60021: 


“INSTANT MEMORY 
The new way to remember | 


A short, simple method of acquiring a powerful 
memory. No. memorization, no keywords. Ri 
зе your photographie memory. Learn "how. 


| INSTITUTE of ADVANCED THINKING 
| 845PS Via de la Paze Pacific P; CA 90272 


ELECTRONICS Career Training, By 
Mail. G.I. Bill, FCC License. Color TV 
Eroadcasting, Engineering. Free School 
Catalog. School rep will try to call. 
Write CIE, Dept. WPS-17. 1776, East 


17th Street, Cleveland, ОН 4411 


WELDING TRAINING. Basic and Ad- 
vanced for Major Processes — Arc 
(Stick), MIG, TIG, Gas, Pipe all pro- 
cesses. A non-profit school. Accredited 
member NATTS. Approved Ohio 70-12- 
0064 HT. Write for school bulletin and 
course schedule. HOBART SCHOOL 
OF WELDING TECHNOLOGY, Box 77. 
Troy. CH 45373. 


DEGREE Program in Electronics 
Engineering. Cur 31st Year! Free li 
erature, Cook's Institute, Box 20345, 
Jackson, MS 39209. 


LEARN Auctioneering. Free Cata- 

log. Reisch World Wide Collee of Auc- 

tioneering, Inc Mason City 3, IA 
401. 


OPERATE Collection Agency, "Lit- 
tle Gold Mine!" Franklin Credit, Roa- 
noke, VA 24004. 


AUCTIONEERING. Mendenhall School 
of “Auctioneering, High Point, NC 
27263. Free Information, Largest in 
Eastern USA. 


USED Courses! Books! List 15c. 


Smith's, 124 Marlborough. Salem, 
MA 01970. 
HIGH School at Home in Spare 


Time. If you left school without fin- 
ishing, write Today for Free Brochure 
about our Home Study Method, Di- 
ploma, and Accreditation, American 
School Dept. BA0147, Drexel at 58th, 
Chicago 60637. 


MOTORCYCLE Mechanic. Train at 
home spare time. Motorcycle tools, test 
instruments included. Write for facts: 
Dept. PCCC6, Motorcycle Repair 
School, Newport, CA 92663. 


COLLEGE DEGREES BY MAIL. Get 
Masters, 


Ph.D.s. the easy 
without attending 
y ‘cl alli Free revealing d 
tails, Counseling, Box 389-PS1, Tu 
tin, CA 92680. 


'ECOME An Ordained Minister. Free 
ministerial credentials legalize your 
right to the title "Reverend." Writ 
Church of Gospel Ministry, 486-PS 
Skyhill Court, Chula Vista, CA 92010. 


LEARN Sewing Machine Repairing. 


Men, Women, Lucrative Profit: 


fession with Bright Future, Gresslin 
Correspondence School, Бох 927, 
Spencer. ІА 51301 

"COLLEGE Education" No-Tuition. 
Botwin. 629 Ocean Pkway., Brooklyn, 


NY 11230. 


HIGHLY Evfective short 
Home Study Courses. 75 
to choose. Advance Rapid): 
Awarded. Our 31st year! Free litera- 
ture. Cook's Institute, Box 20345, 
Jackson. MS 39209. 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bish- 
9p,,Box T44-PS, McKeesport, PA 
15134. 


EARN Extonsion Degrees in Homo- 
eopathy. Radionics, Botanic Medicine, 
Naturopathy, Philosophy. Psychology, 
etc. School Founded 1961. Prospectus 
$1.00, Airmailed. Secretary PA/PS, 
Eranttidge Forest School Highfield, 
Danehill, Sussex, England RX17 TEX. 


PARAPSYCHOLOGY Course. Certifi- 


Free Information. APRF, Box 
95-C, Sherman Oaks. CA 91413. 
73 CARTOONING, 


SIGN PAINTING 


LEARN Cartooning at home, Write: 
Cartooning, Бох 069G, Colorado 
Springs, CO 80933. 


CARTOON for money ! ! ! Free 
Book: Success, Box 885B, Dearborn, 
MI 48121. 


52 CARTOON Lesson Course, Car- 
toon Tips, Both $5.00. Tooners, Box 
30367, Lincoln, NE 68503. 


HOW To Make Money in Commer- 
cial Art. Information Free. Box 1204R, 
Youngstown, OH 44501. 


DETECTIVES 


EXCITING Profession. Easy Home- 
study Course; Diploma, ‘Universal De- 
tectives, Box 8180-E, Universal City, 
CA 91608. 


FINGERPRINTING — exciting sci- 
entific career. Home study course 
teaches everything. Certificate on com- 
pletion. Many openings; prepare now. 
Professional Investigators, Dept. FP. 
Box 41345, Los Angeles, CA 90041: 


76 


DETECTIVE Profession, easy home- 
study; free tie-tack or lapel pin, cer- 
tifücate, future, Professional Investi- 
gators, Box 41345, Dept. CB, Los An- 
geles, CA 90041. 


_ DETECTIVE Training Course, Amer- 
ican Detective Institute, Box 418-B, 
Fairheld, AL 35064. 


77 LOANS BY MAIL 


FREE Details on how to borrow 
$300-$3000 entirely by mail Write 
Postal Finance, Dept. 11-01, 6018 
Maple, Omaha, NE 68104. 


78 WINEMAKING 


WINEMAKERS: Free Illustrated cat 
alog of yeasts, equipment. Semple: 
Box „ 12276H, Minneapolis, 


MN 


WINEMAKERS — Peermakers, Free 


Catalog. Equipment Supplies. Conti- 
mental, Box 68016-PS, Indianapolis, 
IN 46268. 

WINEMAKERS Free Informative 
Catalog, Yeast, Equipment, Ingredi- 
guts, Box 278-8, New Berlin, IL 


WINEMAKERS —  REERMAKERS 
= Free Catalog, Fast Service. Large 
Selection, Kraus, Box 451-N, Nevada, 
MO 64772. 


WINEMAKERS, Beermakers — Free 
Catalog. Wine Hobby USA, 43 N. 9th 
Allentown, PA 18101, 


79 BUY IT WHOLESALE 


400,000 BARGAINS Pelow Whole- 
Many Free! liquidations . . . 
eouts . . . Job Lots . . . Single 
Samples. Free Details. Worldwide Ев: 

gainhunters, Box 730-B, Holland, MI 


WORLD'S Largest Wholesaler: 
American, foreign, Rock bottom 
prices. Automobiles, Free details. In- 
ternational Buyers. Box 16386-PS, 


Portland, OR 97233, 


ALL PET SUPPLIES — SAVE TO 
40% Or More. Details And Offers 
From Leading Manufacturers 25c. 
Premium, Dept. PS1, 498 New Ro- 
chelle Road, Bronxville, NY 10708. 


80 ADVERTISING 


AGENCIES & SERVICES 


0! 
tc. Chi- 
28-EPS 


cago Advertising’ Agency, 
Jackson, Chicago 60604. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


WOOD 
STAMPS. New Low Price: 
chure. Wingerter, Box 676, Elmhurst, 
NY 11373, 


84 PRINTING, 
MULTIGRAPHING, ETC. 


1000 GUMMED | Address Labels 
$1.00. Walt's, Box 960, South Bend, 
IN 4662. 


BUSINESS CARDS, Raised Letters 
$7.35 per thousand, like engraved. 


Free Samples. Sims Eros, Printing, 

Argyle, NY 12809. 

WHOLESALE. Office , Supplies, 
Equipment, Printing. Agents Wanted. 
Atlantic, Box 1678-PS1, Florence, 
SC 29503. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


RUBBER stamp outfits, sup 
Free catalog. Fast service. Jackson's 
Supply, Brownsville Rd., Mt. Vernon, 
IL 62864. 


SIMPLE-X RUBEER STAMP PRESS- 
ES. Hydraulic Operated, Electrivally 
Heated., Sizes —5"x8", — B"x12". 
10"x19". Starting Outfits, Order for 
Presses, Supplies Shipped Day Re- 
ceived. Send $2.00 for Catalog and 
Brochure, Custom Manufacturers, Box 
211-PS, ‘Springfield, MO 65801, 


BARGAINS; 1250 Offset Presses. 
Mimeographs. Office Machines, Dixie- 
graph, King, NC 27021. 


RUBBER Stamp Supplies: Starting 
utfits, Catalog $1.00. Deductible. 
Martin's. 1432 Major. Jefferson City, 
MO 65101. 


PRINT, YOUR OWN — Printing 
Presses, Type, Supplies Direct From 
Factory. Send 25c for Catalog and 


ples to: Kelsey Company, DS, 
Meriden, CT 06450. 
SAME Day Shipment Rubber 


Stamp Supplies, Wholesale List $1.00 
deductible, Star Stamp, 732 South 
Federal, Chicago, IL 60605. 


PRINT for pennies. Electronic sten- 
cil printers $6.95 up. Card free. Book- 
let $2.00. Inventec, Incorporated, Box 
128PS, Endicott, NY 13760. 


88 OLD GOLD, JEWELRY 
WANTED 


WANTED — Gold, silver, platinum 
(any form), Pocket watches. Infor- 
mation free; Wilmot's, 345-R South 
Glassell, Orange, CA 92666. 


HIGHEST CASH for Gold, Jewelry, 
Diamonds, Watch- 

З . Mail Articles To- 
. Free gift with Information. Chi- 
0 Gold & Precious Metals, 6E, 
Monroe, Dept. 557, Chicago 60603. 


HIGHEST CASH IMMEDIATELY 
FOR Old Gold, Silver. Platinum, Jew- 
elry, Gold Teeth, Watches, Diamonds, 
Spectacles. Free Information. Rose In- 
dustries, 29-Y East Madison, Chicago, 
IL 60602, Established 1934, 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH, Clock. Jewelry Tools and 
Parts. Catalog $1.00. Kilb Company, 
Dept, S. Drawer 8-A. Milwaukee, Wi 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 
American, Box 77-BA, Fox River 
Grove, IL 60021, 


ALL Truth About UFO's. Send 
Stamped Envelope. 1023M, Truth 
Ог Consequences, NM 87901. 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


SHIP and Yacht model fittin 
Pine construction Hull Kits: blue- 
prints, Send $1.00 for Illustrated cat- 
alog. A. J. Fisher Inc., 1002 Etowah 
Avenue Royal Oak, MI 48067. 


SHIP and Airplane Model Kits cata- 
log 25с. Scientific, Inc., 340 Snyder, 
Berkeley Heights, NJ 07922. 


SHIP Model Kits, fittings, plans. 
books, tools, engines, motors. 1977 
illustrated catalog $1.00 — “refund- 
able with first order.” James Bliss & 
Company, Dept. PS, Route 128, Ded- 
ham, MA 02026. 


97 GOOD EATING 
MAKE AT HOME! 
JERKY! Ham! Bacon! Varieties Sau- 


sages! Formulas Galore! Full Details! 
50c SASE! HACO Enterprises, Box 
332, Pinole, CA 94564. 


100 WANTED TO BUY 


AUTOGRAPHS — We buy letters, 
Manuscripts, signatures. signed pho- 
tos of famous people. Top dollar paid. 
Airon Associates, 102-33 86th Rd., 
Richmond Hill, NY 11418. 


QUICKSILVER, platinum, silver. 
gold! Ores analyzed, Mercury Terminal, 
Norwood, MA 02062. 


102 TREASURE FINDERS, 
METAL DETECTORS 


ure! Coins, Gold, All 
Many Models from $59.95. 
Free Catalog, Compass Metal Detec- 
tors, Dept. "POT, Box 366, Forest 
Grove, OR 97116. 


Metals. 


SAVE YOUR COPIES 
OF POPULAR SCIENCE 


Keep them neat and in 
good order for future refer- 
ence by ordering these hand- 
some, custom-made library 
cases. They'll look good in 
your library or your work- 
shop. Each case holds a full 
year's issues. Richly covered 
in black leatherette, its royal 
blue spine is decorated in 
gold leaf with the year and 
the Popular Science insig- 
nia. 

They're only $4.95 each, 
3 for $14.00, 6 for $24.00 
postpaid. To order, send 
check or money order to 
Jesse Jones x Corp., 
P.O. Box 5120, Philadel- 
phia, Pa. 19141. 


PERMANENT Magnet Cog Wheel 
Mystery Clock. Original Design Plans 
35,00. Magnetriks, 6064 N. Paulina, 
hicago, IL 60660. 


90 GIFTS 


LEATHER GIFTS Personalized 
belts, etc. Free information. Arizona 
Products,’ Box 10749-PSA, Phoenix, 
AZ 85064. 


91 OF INTEREST TO ALL 


BIOMATE 


. . . The New 
Manual Biothythm 
Computer For Everyone 
Biomate ts newly de- 
veloped manual "computer 
Easily carried in pocket 
Vias you with your Intet. 
Jectual, Physteal, and Emotional cycles any 
ime, anywhere. Allows you to check your Bio- 
rhythms m the pas 


Ала 


‘omplete Instructions апа Application Guide In- 
cluded. $9.95. 

RICHARD'S/One West C/ 
McCook, NE 69001/(308) 345-4040 


SAVE up to 40 % on fuel oil-patent- 
ed device—25c for details. Thermal 
Developments, Inc., Box 130A, RD#1, 
Quakertown, PA 18951. 


NEW, SCIENTIFIC, TERRIFIC. Make 
your ambitions come true. Author 
takes you step by step in training 
your brain to operate at its maxi- 
mum, Send $2.25. Shoppers Express. 
411 М. Vega St., Alhambra, CA 91801. 


SAFETY DEVICE 
Motorists, Outdoorsmen, Boaters, Campers 
NEVER Buy Flares Again 


Honeywell Strobolite (TM) 
Emits А 
Brighter 


Flashlight 


Send for Free Into. 
SANFORD & 
Home & Travel 

261 Ocean Pkway 

Brooklyn, NY 1121 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. 6 Pow- 
erful Models, Instant Financing avail- 
abl l for free catalog. 
Phone (713)-682-2728 day or night. 
Relco, Dept. AA22, Box 10839, Hous- 
ton, TX 77018. 


TIRED OF DIGGING UP, TRASH? 
The all new “‘Coinshooter" rejects 
tin foil, nails and shallow 
trash. Detects gold. silver, coins and 
. D-TEX 


bottle cap: 


TX 15040. 


BOOKS on Antiques and their 
Prices. Free Circular! Period Book: 
Uniontown, PA 15401 


$1,000,000. YOU can become mil 
lionaire overnight. Eastern states lot 
teries. ad. 


dressed, ped envelope, Eastern, 
Box 262-N, Salem, NJ 08079. 
IDENTIFICATION CARDS Send 


self-addressed stamped envelope for 
free samples. NIPCOS, 727 N. Main, 
, NV 89101. 


TREASURE may 


lie beneath your 


‘ous, deeper-detecting White's metal 
detectors. From $79.50. Dealers world- 
wide. Free literature! White's Electron- 
ics, Dept. PB7-C, 1011 Pleasant 
Valley Rd., Sweet Home, OR 97386. 


SEND FOR 
FREE INFORMATIVE BROCHURE 


— 
= RESEARCH PRODUCTS 
вох ТЇЙ TAMPA, FLORIDA 23611 


105 MISCELLANEOUS 


MAGNETS All Types. Special — 20 
disc, or 10 bar, or 2 sticks, or 8 as- 
sorted magnets. $1.00. Magnets, Box 
192-B, Randallstown, MD 21133. 


FREE BOOK. Prophet Elijah Com- 
ing Before Christ. Megiddo Mission, 
Dept. 58, 481 Thurston Road, Roch- 
ester, NY 14819. 


BEAT BLACKJACK! New Powerful 
Method Guarantees Winning. Free in- 
formation. Sheridan, 7730-81 Fair 
Avenue, Sun Valley, CA 91352. 


ORNAMENTAL iron designs. Book 
of 1600 beautiful practical designs 
for railings, columns. etc. Free litera- 
ture. Cunningham, 3881 South 3200 
West-P. O. Box 20005S, Salt Lake 
City, UT 84120. 


BUMPER 


PRINTING DEVICE 


Simple, Cheap, Portal Any Message in 
Minutes. Send for FREE DETAILS. 
BUMPER—MAGIC 
Р.0. Box 22791 (LL) 
Tampa, Fla. 33622 


106 PERSONAL 


SNORING STOPPED! Simple, safe, 
sure discovery. Rush $5. for ZEBAN. 
Kinetics, Box 674, McAllen, TX 
78501. 


URI GELLER bends Кеуз — you 
can too! Amaze friends with “psychic” 
power! Secret device, easy instruc- 
tions only $4.98 ppd. Kinetics, Box 
614, McAllen, TX 78501. 


“RULE Others with Thoughts." (Te- 
lepathy) Write: Clarion, Box 2109-6, 
Chicago 60690. 


RECORD Telephone Conversations" 
Privately — Automatically. Leave Re- 
corder Unattended. Roberts, Box 49- 
PS-1, Parkridge, IL 60068. 


MIND Inner Vision Brings Riches! 
Instructions $1.00: Universal Ideas, 
Box 131-R, Plainfield, IL 60544. 


WARTS, Vergo® Cream is pain- 
less, safe, easy, Buy Vergo® at better 
pharmacies. 


"BE PREPARED" Will kit—Forms, 
Informative "How To" Booklet, Asset 
Sheet. $2.25. Donell Enterprises, 
44146 Halcom, Lancaster, CA 93534. 


E | 
фм my unbeatable чыгу отав 
ü тел fo orn over $9000" on HOUR | 
+ coy cones ҮН 


charts to memorize ond IT WORKS! 
соғнат П 
You must be satisfied 100%. No obligation. Get а 
echt cords and, Yeu be оте 335385531 |] 
DETAILS VIA AIRMAIL 
RAY, Box 281, Bristol, CT 06010 
ыыы 


UNIVERSITY DEGREES BY MAIL! 


Bachelors, Masters, Ph.D.s. . Free 
revealing details. "Counseling, Вох 
389-SP1, Tustin, CA 92680. 

VEGAS, RENO. Bound? Cover your 


expenses with Great Craps System. 
Averages $75 Hour consistently, Only 
$2, GAR2, Box 499, Dayton, OH 


зге place only 5 bets. S 
All numbers are in your favor 


e 


INVESTIGATORS. Latest Electron- 
ic Aids, Write: Clifton, Box 220-F, 
Miami, FL 33168. 


BIORYTHM GRAPH: Calendar & 
Instructions. Specify birthdate & 
starting month. $4.00 per year. Red- 
eco, Box 1711, Socorro, NM 87801. 


COMPLETE Will Kit! $1.98. Willow 
606 Willow’ Court, 


NEW Luxury Car Without Cost! Free 
Details. Codex-E, Box 6073, Toledo, 
OH 43614, 


106A HAIR CARE 


LOOK tts SAVE MONEY 


wie 
HOW TO CUT YOUR FAMILY'S HAIR AT HOME 
Secrets revealed by well-known hairstylist. Be proud 
of amazing results from this unique scissor and 
tomb technique, Easy to follow. Illustrated. Send 
$4.95 TODAY! 

'SNOWHILU'S, PS-1 

COLONIAL DRIVE DEPT. B, CHRISTMAS, FLA. 32709 


107 HEARING AIDS 


HEARING AIDS 


ALL TYPES BY MAIL 
FREE HOME TRIALS 
HUGE SAVINGS. TRY 
BEFORE YOU BUY! 
WRITE Y 


HODES-Brookport, IIl. 62910 


HUGE SAVINGS. Eliminate dealer 
markups. Free Trial, Batteries whole- 


sale. Terms Arranged. Lloyds-PSC, 
Rockford, IL 61104 
TRY Before You Buy! Write Today! 


Hearing Alds, Brookport, IL 62910. 


FREE HEARING AID CATALOG — 
$ave 15 — by mail! Write "MONEY- 
SAVERS,” 9530PS-1 Langdon, Sep- 
ulveda, CA 91343. 


Q 


HEARING AIDS 
уз PRICE CATALOG FREE! 


SUPER $AVINGS! Newest. Finest. 
All types. Buy DIRECT & save up 


to HALF! No: salesmen. Sold b; 
AIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 


Dept. PS-1D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 
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ѕсіепсе information 


115 The Cure For Cholorination Headaches 
Aspen Industries Inc. offer’s two Tabex booklets for complete 
care of swimming pools. “Тһе Tabex System” gives tips on easy 
and economical care and chlorination of pool water. “The Tabex 
Pool Care Guide" discusses the proper method of maintaining 
pool water. Free 


116 Ka-Bar Knives Catalog 

Ka-Bar Knives is offering a new full-color catalog showing its line 
of pocketknives, sheath knives, specialty and fillet knives, as well 
as some historic Ka-Bars. $1 


117 “Timberline” Asphalt Roof Shingles 
Brochure describes САР Corp.'s heavyweight shingles, whose de- 
sign and thickness give them the look of traditional wood with the 
added safety and long life of asphalt. Free 


118 Guns & Rifles Catalog 
Complete color catalog of rifles, shotguns, and revolvers now 
available from Harrington and Richardson. $1 


119 Auto Suspension Components 

Booklet from Interpart fully describes suspension components 
for autos and motorcycles. Included are Mulholland shock ab- 
sorbers, springs, bars, spoilers, and window louvers for cars; Mul- 
roland т shock absorbers and springs for street and off-road 
cycles. 


120 Smoke Detector Fact Sheet 
LT-E Imperial has a one-page data sheet describing the I-T-E 
Imperial InTime ionization-type smoke-detector system. Free 


121 Woodworking Tools & Work Benches 

Leichtung, Inc. offers its 1977, 28-page color catalog of im- 
ported and domestic tools, as well as a brochure featuring 
eight styles of Danish woodworking benches. $1 


122 Fine Scopes & Mounts 

The 1976 illustrated Leupold Scope and Mount Catalog describes 
the complete line of Golden Ring fixed-power, variable-power, and 
target scopes. Free 


123 Lawn & Garden Equipment 

From McDonough Power Чирен Co., Inc. A four-color bro- 
chure describing the complete Snapper line. Featured are 11 
models of the Snapper V series Walk Behind power mowers; six 
models of the Snapper riding mowers, and two models of the 
Snapper garden tiller. Free 


124 Alarms, Safes, Locks by Mail 

Maximum Security Centers’ catalog and price list features 
burglar and fire alarms and components; safes, locks; silent 
hold-up and medical-alert alarms; and many related items. $1 


125 25 Energy-Saving Tips 

А new home-economics booklet from Maytag tells you how to 
save energy while using your washer, dryer, or dishwasher. 
Learn how proper temperature settings can save cash and stili 
get your laundry clean. Free 


126 Quicksilver Accessories by Mercury Marine 

Catalog gives full details on optional-accessories line for four- 
to 175-hp Mercury outboard motors. Covers instruments, steer- 
m and control systems, propellers, motor oil, and service aids. 
ree 


form will save you time and postage. 


127 Take Care of Your Radiator 

"Peak's Guide to Your Cool System" tells how to change 
antifreeze, clean and flush a radiator, and generally maintain it. 
From the makers of Peak antifreeze and coolant. Free 


128 High Performance Gapless Piston Rings 

Describes in detail how Total Seal gapless piston rings increase 
horsepower, mileage, and performance of any engine, as claimed 
by Performance International. 75¢ 


129 CB Radios & Antennas 
Two 1977 brochures, "Pearce-Simpson CB Radios" and "'Pearce- 
Simpson CB Antennas" describe transceivers and antennas for 
mobile, base-station, and marine applications. Free 


130 Showers of Diamonds 

A color catalog from Rain Set illustrates ornamental fountains 
for use with or without lighting. Brochure offers fountain heads 
or complete fountain and bowl ensembles. 50g 


131 Lifetime Oil Filter 

Two brochures from Raneses. One describes the Stilko life- 
time oil filter; another describes the Electra fuel igniter that per- 
manently replaces spark plugs, says the maker. Free 


132 Hydro Hearth 

The Hydro Hearth is a water-circulating fireplace grate that 
is connected to the central-heating system (hot water or forced- 
air) to capture and distribute heat throughout the entire home. 
From Ridgway Steel Fabricators, Inc. 25e 


133 Shasta Travel Trailers 
Colorful brochure, shows interior decors, floor plans, and equip. 
ment standards for sixteen models in twelve lengths from 14 
through 28 feet. Free 


134 CB Protection Guide 

A catalog of the latest security devices for CB radios from 
Shur-lok. Included are disappearing antenna mounts, under-dash 
and floor-mounted locks, and many more. 50g 


135 How To Handbook 

Current issue of Popular Science's source of expert advice to 
homeowners on how to repair, remodel, and maintain their homes 
and keep their lawns and gardens attractive. $1.50 


136 25 Fun-To-Make Frames 
By mixing wood moldings and assembling as shown here, any- 
one can surround decorative treasures with imaginative frames. 
From Western Wood Molding & Millwork. 25g 


137 Garden and Lawn Tractors 

Wheel Horse Products offer a 28-page, full-color catalog fea- 
turing its line of gas- and battery-powered lawn and garden 
tractors. Free 


138 Door Sign 
Metal reproduction of a 1913 Winchester store sign, from an 
original painting by Alexander Pope. Lithographed in five colors 
gn steel. 2814” high x 23," wide, From Winchester Western, 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and speci- 
fications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 


m——À  á—e = FLL IN COUPON AND MAIL TODAY "= "= = m m m m иш иш иш иш иш пш mm 
POPULAR SCIENCE THIS COUPON EXPIRES MAR. 31, 1977 
P.O. Box 2748, Clinton, lowa 52732 

Please send the items checked below. | am enclosing 25¢ handling charges 

(any number of items) plus amount required for priced items. ТАМ ENCLOSING 
0115 02119 ($2) [123 0 127 0181 o 135 ($1.50) $ for priced items 
07116081) [1120 020124 ($1) [7128 (754) [7132 (254) [3136 (25¢) 2 " 
ou7 O121($1) 0125 0129 0133 01137 -25 for handling 
0118 (81) [122 0 126 O 130 (504) C 134 (504) [7 138 ($12.95) $—_______TOTAL REMITTANCE 
Name (please print) 
Address 
City State Zip. 


Please send cash, check, or money order made out to Popular Science. 


No stamps. Allow approximately 4-6 weeks delivery. 
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Chevrolet introduces the long-legged Coupe. 


Rest assured, The New Chevrolet is not one of 
those Coupes where comfort takes a back seat 
to styling. 

Asa matter of fact, this year's crisp new Coupe 
has nearly two inches more leg room in the rear 
than last year's full-size Chevy Coupe, making it 
almost as easy on the knees as it is on the eyes. 

Sit in one soon and see. 

And while you're there, notice the head room. 
There's more of that, too. 

Our new Coupe is also easier to 
get into and out of, thanks 
to the increased 


of the sides. (Plus the fact that you no longer 
have to trigger a release to fold the front 
seats forward.) 

There is more trunk room than last year. 

There is more comosion protection. 

More sound isolation. 

An exceptionally attractive package, all in 
all. A real pleasure to look at, to ride in, 
and to drive. 

The New Chevrolet is on display in Chevrolet 

showrooms all over America. 
We hope you'll go 
down soon and try 


height and the 


_ one on. 


straight-up styling 


For sighs. 


THE NEW CHEVROLET 


Introducing Fact. 
The low gas, low ‘tar’ 


You might not know it, but cigarette smoke 
is mostly gas—many different kinds. Not just 
‘tar’ and nicotine. 

And despite what we tobacco people 
think, some critics of smoking say it’s just as 
important to cut down on 
some of the gases as it is 
to lower ‘tar’ and nicotine. 

No ordinary cigarette 
does both. But Fact does. 

Fact is the first ciga- 
rette with the revolutionary 
Purité filter. And Fact 


reduces gas concentrations — 
while it reduces 'tar' and Fact is the first cigarette with "0" 
nicotine. [ "te selective tering agent, D 
Read the pack. It олына ы =т=» 
tells how you get the first Mm E 
low gas, low ‘tar’ smoke with Ш Беса m 
good, rich taste. jow gas, low “tar,” and тайдуш 7 
Taste as good as the rei pe. ow duc" 
leading king-size brand. 
And that's not fiction. 
That’s a Fact. Available in regular and menthol. 


Fact: The low gas, low ‘tar’ 
LJ 
Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
Коз. сз. 


